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ANALYSIS OF THE SPECIFIC HEAT AND CALCULATION OF THE ENTROPY,
INTERNAL ENERGY AND THE FREE ENERGY FOR FERROELECTRIC

B-GLYCINE

ALI KiRACI!

YInter-Curricular Courses Department, Cankaya University, Ankara, Turkey

Abstract

A compressible Ising model that considers the nearest-neighbor spin interaction has been used
to analyze the critical behavior of the specific heat for B-glycine in the vicinity
of the ferrelectric-paraelectric phase transition temperature of Tc= 252 K. This model suggests
a power-law formula with a critical exponent and the interaction parameter J. The observed
specific heat data of B-glycine was fitted according to the power-law formula to extract the
values of the critical exponent and the interaction parameter. These extracted values of and J
were then used through the fundamentals thermodynamic relations to predict the entropy, the
internal energy and the free energy of B-glycine in the vicinity of the phase transition
temperature of Tc= 252 K. Our deduced values of the critical exponent 0.12 and 0.32 below
and above the Tc are consistent with that predicted from the 3-D Ising model and the 2-d potts
model, respectively. Thus, this model is adequate to describe the critical behavior of the specific
heat for B-glycine in the vicinity of the phase transition temperature of Tc= 252 K. Moreover,
this model can also be used to investigate the anomalous behavior of the phase transition
mechanism of some other ferroelectric materials.

Keywords: Specific heat, critical exponent, -glycine.
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ORDER-DISORDER TRANSITION IN THE BROMINATED COMPOUNDS OF
TRIS-SARCOSINE CALCIUM CHLORIDE

Ali KiRACT?

Inter-Curricular Courses Department, Cankaya University, Ankara, Turkey,
https://orcid.org/0000-0003-4067-1004

Abstract

Based on the phenomenological models, analysis of the anomalous behavior of some
thermodynamic quantities (such as wavenumber, damping constant or halfwidth, and specific
heat) near the transition temperature of ferroelectric materials may give some clues about the
nature of the phase transition mechanism. This study, in particular, contributes understanding
the nature of the phase transition mechanism of the ferroelectric Tris-Sarcosine Calcium
Chloride (TSSC) and its brominated compounds TSSC1-xBrx (x= 0.13, 0.42 and 0.60) below
the transition temperature of Tc. For this sake, two phenomenological models, nameley the
pseudospin-phonon coupled (PS) and the energy fluctuation (EF) models which were derived
from the compressible Ising model was used. The observed wavenumber data of the soft Raman
modes for TSSC and its brominated compounds TSSC1-xBrx were associated with order
parameter below Tc to calculate the temperature dependence of the damping constant
(halfwidth) through the PS and EF models. Our calculated values of the damping constant from
both models (PS and EF) were then fitted to the observed data of these compounds. Our values
of the damping constant exhibits the divergence behaviour as the phase transition temperature
Te is approached from below, as observed experimentally. This is an indication of that the soft
Raman modes play an important role in the phase transition mechanicm of the compounds
studied here. Finally, the values of the activation energy were deduced from the damping
constant evaluated from the PS and EF models. Our calculated values of the activation energy
(close to the phase transition temperatures) are much larger than the kBTC values, which is a
sign for the order-disorder type, phase transition mechanism in the compounds of TSSC1.xBrx.

Keywords: Tris-Sarcosine Calcium Chloride, damping constant, activation energy
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DEVELOPMENT STUDY OF PLASTIC ASSEMBLY PARTS THAT PROVIDE AND
DIRECT AIRFLOW TO THE HVAC SYSTEM IN FORD COMMERCIAL
VEHICLES

FORD TiCARI ARACLARDA HVAC SISTEMINE HAVA AKISINI SAGLAYAN VE
YONLENDIREN PLASTIK MONTAJLI PARCALARI GELiSTIRME CALISMASI

SEVIM GECICI', SEDAT AKIN?, MUHAMMET SULUDERE?,
MUSTAFA YILDIRIM?, CEYHUN YAPICI®

!Ar-Ge Miihendisi, Galsan Plastik ve Kalip A.S., Miihendislik,
ORCID 0000-0002-4639-0177
’Tasarim Sefi, Galsan Plastik ve Kalip A.S., Miihendislik,
ORCID 0009-0008-4701-9784
3Tasarim Miihendisi, Galsan Plastik ve Kalip A.S., Miihendislik,
ORCID 0009-0007-4587-2733
“Miihendislik Yoneticisi, Galsan Plastik ve Kalip A.S., Miihendislik,
ORCID 0009-0001-1857-8324
5Proj e Yoneticisi, Galsan Plastik ve Kalip A.S., Miihendislik,
ORCID 0009-0004-9436-7627

Ozet

Otomotiv endiistrisinde verimlilik ve g¢evreci anlayis1 takip eden birgok {iriin ve proses
gelistirilmektedir. Bu sayede hem {irlin maliyetlerin azaltilmasi hemde ¢evrenin zarar
gormemesi amacglanmaktadir. Otomotiv endiistrisinde daha 6nce sadece metal olarak iiretilen
pargalarin yerine plastik olarak iiretilebilen yeni bir teknoloji yer almaktadir. Bu sayede arag
iizerinde kullanilan metal maliyetleri azaltilacak ve ayn1 zamanda agirlik azaltma ile ¢evrenin
zarar gormemesi saglanacaktir. Bu teknoloji otomotiv endiistrisinde son birka¢ yildir
uygulanmakta oldugu i¢in metal ile ayn1 dayanima sahip mukavemeti yiiksek plastik bir {iriiniin
olusturulmasi1  6nemli seviyede malzeme, proses ve kalip Ar-Ge caligmalar
gerektirmektedir. Bu ¢alismada; Ford firmasinin 2026 yilinda devreye almak istedigi hafif ticari
elektrikli araglarinda bulunan Plenum Chamber pargasinin; malzeme, {iriin, kalip ve proses
gelistirme calismalar yapilmistir. Plenium Chamber pargasinin tasarim optimizasyonlari, iirlin
tasarimlari, kalip tasarimlari, prototip kalip imalati, pilot iiretim proses optimizasyonlar1 ve
prototip parga imalati ¢aligmalar1 gergeklestirilmistir. Uriin; Plenum Chamber Rear, Plenum
Chamber Front ve 2K Seal Mesh Grille olmak iizere ti¢ ayri par¢adan olusmaktadir. Foam Seal
Rear parcasi, ara¢ iizerindeki sac baglanti ile Plenum Chamber arasinda hava sizdirmazlig
saglamaktadir. Rear parcasiyla temas olan yiizeyi yapiskan bant ile ¢evrili olup ve rear
parcasina bu yapiskan yiizey ile birlestirilmektedir. Foam Seal Front pargasi, Plenum Chamber
Front ile Plenum Chamber Rear arasindaki hava sizdirmazligim1 saglayarak, hava gecisi
sirasinda olugabilecek 1slik tarzi giiriiltiilerin 6niine gecip aragta ses konforunu saglamaktadir.
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Plenum Chamber Rear, arag sac pargasina baglant1 yapilirken iki adet civata kullanilmaktadir.
Bu civatalar aracta baglantilarin belirli bir tork degerinde sikilmaktadir. Bu tork degeri civata
sapkalarinin {izerine basacagi Polipropilen plastik parga iizerine uygulandiginda plastik {iriinii
deforme edip catlamalara sebebiyet vermektedir. Bu deformasyonu engellemek amaciyla
kuvveti karsilamasi amactyla metal ringler eklenmistir. Bu {iriinlerin; tasarim, modelleme, kalip
tasarimi, pilot iiretim ile proses optimizasyonlari ¢alisma kapsaminda gergeklestirilmistir.
Gelistirilen prototip triinlere ilgili sartname testleri uygulanacaktir.

Anahtar kelimeler: Otomotiv, Plastik, Uriin Tasarim, Polipropilen, Hava Y®&nlendirme
Parcasi, Kalip Tasarim.

Abstract

In the automotive industry, many products and processes are being developed to pursue
efficiency and environmentally conscious practices. This aims to reduce product costs and
minimize environmental impact. A new technology has emerged that allows parts previously
only produced in metal to be made from plastic. This will reduce costs associated with metal
usage on vehicles and ensure environmental preservation through weight reduction. Since this
technology has been applied in the automotive industry in recent years, creating a high-strength
plastic product equivalent to metal requires significant material, process and mold R&D efforts.
This study covers the material, product, mold, and process development of the Plenum Chamber
component found in Ford's light commercial electric vehicles intended to be launched in 2026.
Design optimizations, product designs, mold designs, prototype mold manufacturing, pilot
production process optimizations and prototype part manufacturing have been carried out for
the Plenum Chamber component. The product consists of three separate parts; Plenum Chamber
Rear, Plenum Chamber Front and 2K Seal Mesh Grille. The Foam Seal Rear part ensures air
tightness between the vehicle body connection and the Plenum Chamber. Its surface in contact
with the Rear part is surrounded by adhesive tape and it is joined to the Rear part using this
adhesive surface. The Foam Seal Front part ensures air tightness between Plenum Chamber
Front and Plenum Chamber Rear, preventing whistling noises during air passage and enhancing
sound comfort in the vehicle. Plenum Chamber Rear is attached to the vehicle sheet metal using
two bolts tightened to a specific torque value. This torque value, when applied to the
Polypropylene plastic part under the bolt heads, can deform the plastic and cause cracking.
Metal rings have been added to prevent this deformation and ensure the force is properly
distributed. Design, modeling, mold design, pilot production and process optimizations for
these products have been conducted within the scope of this study. Relevant specification tests
will be applied to the developed prototype products.

Keywords: Automotive, Plastic, Product Design, Polypropylene, Air Duct Component, Mold
Design.



I1. INTERNATIONAL SCIENCES CONFERENCE
July 27-28, 2024, Eskisehir, Tiirkiye
CONFERENCE BOOK

INVESTIGATION OF THE INTERACTION OF THE DRUG SEMAGLUTIDE
(OZEMPIC, RYBELSUS) WITH OUTER MEMBRANE PROTEINS OF GUT
BACTERIAIN SILICO

SEMAGLUTID (OZEMPIC. RYBELSUS) iLACININ iNSAN BAGIRSAKLARINDA
BULUNAN BAKTERILERIN DIS MEMBRAN PROTEINLERI iLE
ETKILESIMININ IN SILICO ORTAMDA INCELENMESI
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Ozet

Bu ¢alismanin amaci, Semaglutid (Ozempic, Rybelsus) ilacinin bagirsak bakterilerinin dig
membran proteinleri ile olasi etkilesimlerini molekiiler diizeyde incelemektir. Semaglutid, tip
2 diyabet tedavisinde kullanilan ve GLP-1 reseptor agonisti olarak islev goren bir ilagtir. Insiilin
salinimini artirarak ve glukagon salinimini azaltarak kan sekerini diizenleyen bu ilag oral yoldan
almmaktadir. Ilacin etki yolaklar1 bagirsak florasiyla etkilesim halinde oldugundan bagirsak
bakterileri ile etkilesim potansiyelinin arastirilmasi, ilacin farmakokinetik ve farmakodinamik
Ozelliklerinin daha iyi anlasilmasini saglayabilir. Biyoinformatik analizler i¢in bagirsak
bakterilerine ait 10 dig membran proteini secilmis ve yapisal dogrulama UCSF Chimera araci
ile yapilmistir. Yapisal dogrulama caligsmalarinda; kalint1 (residu) eksikligi, hidrojen ekleme
gibi parametreler uygun hale getirilmistir. Minimize edilen molekiiller HDOCK ve AutoDock
programlari ile kenetlenmis ve sonuclar UCSF Chimera araci ile gorsellestirilmistir. Giivenlik
kaygilari nedeniyle sadece dort bakteri dig membran proteinine ait HDOCK kenetlenme skorlari
sunulmustur (Escherichia coli: 1PHO, 1TR7; Proteus mirabilis: 6H1Q; Pseudomonas
aeruginosa: 10QW). Analizler, Semaglutid ilacinin bagirsak bakterilerinin dis membran
proteinleri ile kayda deger kenetlenme skorlar1 verdigini gostermistir. Veriler ekzotermik (1s1
veren) tepkimeler gerceklestigini isaret etmektedir bu da etkilesimlerin kendiliginden
gerceklestigini kanitlar niteliktedir. Bu bulgular, bagirsak mikrobiyotasinda bulunan farkl
bakterilerin, Semaglutid ile molekiiler diizeyde etkilesim kurma ihtimalin oldugu ve bu
etkilesimlerin ilacin sindirim sistemine etkilerini anlamada 6nemli bilgiler saglayabilecegini
gostermektedir.

Anahtar kelimeler: Semaglutid, Molekiiler Docking, Biyoinformatik analiz, Bagirsak
bakterilerine ait dig membran proteinleri
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Abstract

The aim of this study is to investigate the potential interactions of the drug Semaglutide
(Ozempic, Rybelsus) with outer membrane proteins of gut bacteria at the molecular level.
Semaglutide is a drug used in the treatment of type 2 diabetes, functioning as a GLP-1 receptor
agonist. This orally administered drug regulates blood sugar by increasing insulin secretion and
decreasing glucagon release. Given that the drug's mechanisms of action interact with the gut
flora, exploring its potential interactions with gut bacteria can provide a better understanding
of the drug's pharmacokinetic and pharmacodynamic properties. For bioinformatics analyses,
10 outer membrane proteins from gut bacteria were selected, and structural validation was
performed using the UCSF Chimera tool. Structural validation studies involved adjusting
parameters such as residue deficiencies and hydrogen addition. The minimized molecules were
docked using HDOCK and AutoDock programs, and the results were visualized with the UCSF
Chimera tool. Due to safety concerns, HDOCK docking scores are presented for only four
bacterial outer membrane proteins (Escherichia coli: 1PHO, 1TR7; Proteus mirabilis: 6H1Q;
Pseudomonas aeruginosa: 10QW). Analyses show that Semaglutide yields significant docking
scores with the outer membrane proteins of gut bacteria. The data indicate exothermic (heat-
releasing) reactions, suggesting that the interactions occur spontaneously. These findings
indicate that different bacteria in the gut microbiota are likely to interact with Semaglutide at
the molecular level, providing important insights into the drug's effects on the digestive system

Keywords: Semaglutide, Molecular Docking, Bioinformatics Analysis, Outer Membrane
Proteins of Gut Bacteria

1. INTRODUCTION

Semaglutide (Ozempic, Rybelsus) is a drug used in the treatment of type 2 diabetes, functioning
as a glucagon-like peptide-1 (GLP-1) receptor agonist. The primary function of this drug is to
regulate blood sugar by increasing insulin secretion from the pancreas and decreasing glucagon
release [1][2]. Due to its mechanism of action, Semaglutide lowers blood sugar levels and helps
control diabetes. Additionally, the effects of Semaglutide are not limited to blood sugar
regulation; it is also used in obesity treatment to assist individuals in losing weight [3].
Semaglutide is an orally administered drug, meaning it follows a path through the intestines
within the body. This led our team to consider the diversity of the drug's transport pathways. It
is well known that the microorganisms living in the human intestines, or microbiota, play
critical roles in various functions such as digestion, immune system regulation, and even brain
health. The presence of 10714 cells/gram bacteria in the human intestine suggests to scientists
that bacteria form close relationships with substances taken into the body. Research has
emphasized that bacteria can act in harmony with host cells to maintain intestinal homeostasis,
co-metabolize drugs and xenobiotics, alter the expression levels of drug-metabolizing enzymes
and transporters, and change the expression and activity levels of nuclear receptors [3][4].
Additionally, it is possible that bacteria, like some microorganisms such as viruses, can interact
directly or indirectly with drugs [5]. Furthermore, a study on bacteria showed that bacteria move
towards cell receptors when encountering a potential pathogen. Studies conducted over the past
50 years have identified more than 30 drugs that are used as substrates by gut bacteria [6]. The
main goal of our current study is to elucidate clearly the transport metabolism of Semaglutide
and its interactions with the outer membrane proteins of bacteria in silico. In silico approaches
offer faster and more cost-effective solutions compared to experiments conducted on living
organisms. Therefore, the results of our study were obtained using molecular docking and
structural bioinformatics analyses [7].
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2. METHODS
2.1. Acquisition of Materials

The 3D structures of the bacterial outer membrane proteins used in our bioinformatics analyses
were obtained from the Protein Data Bank (https://www.rcsb.org/). For the study, the bacterial
outer membrane proteins L0QW (Pseudomonas Aeruginosa), 1PHO (Escherichia Coli), 1TR7
(Escherichia Coli), and 6H1Q (Proteus Mirabilis) were selected. The chemical structure of
Semaglutide (CID:56843331) was obtained from PubChem
(https://pubchem.ncbi.nlm.nih.gov).

2.2. Structural Modeling and Validation

The structures of the bacterial outer membrane proteins obtained as PDB files were optimized
using the UCSF Chimera tool through energy minimization to correct parameters such as
residue deficiencies and hydrogen addition, making them suitable for docking [8]. The SDF
structures of Semaglutide (CID:56843331) were obtained from PubChem
(https://pubchem.ncbi.nlm.nih.gov). These SDF structures were converted to 3D PDB
structures using the UCSF Chimera tool, and after completing the energy minimization process,
the structures of the ligands were saved in *.pdbqt format, thus concluding the preparation
stages for the ligand docking processes [9].

2.3. Molecular Docking and Visualization

The validated 3D structures of the bacterial outer membrane proteins and the drug-specific
structures were used for molecular docking. The docking of the minimized molecules in UCSF
Chimera was performed separately using HDOCK and AutoDock, and only the HDOCK results
are presented in our current study. Docking was performed individually for each protein and
drug. The obtained data were recorded, and the results were visualized using the UCSF Chimera
tool [10].

Bacterial outer membrane
proteins (10QW, 1TR7,
6H1Q, 1A0S, 1A0T, 1MAL,
1PHO, 6LYS, 7NRI and
6LYR)

Energy minimization . _ :
by UCSF Chimera

Molecular
docking analysis
CID: 56843331

Figure 1. Flowchart for Investigating the Potential Interaction Between Semaglutide and Outer
Membrane Proteins of Gut Bacteria
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3. RESULTS

Table 1 HDOCK Docking Results of Semaglutide with Outer Membrane Proteins of Gut
Bacteria

Bacterial Species Bacterial Outer Membrane Proteins  Ligand Results

Pseudomonas Aeroginosa 10QW Semaglutide -262,35J]
Escherichia Coli 1PHO Semaglutide -353,19J
Escherichia Coli 1TR7 Semaglutide -334,37J
Proteus Mirabilis 6H1Q Semaglutide -310,73J

4. DISCUSSION AND RECOMMENDATIONS

Figures 2, 3, 4, and 5 illustrate the interaction of Semaglutide (shown in blue) with various
bacterial outer membrane proteins. According to the negative energy values presented in Table
1, the binding of the drug and proteins occurs exothermically [4]. This indicates that the reaction
can occur spontaneously.
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Semaglutide (in blue) binds to the 1TR7 and 1PHO proteins of Escherichia coli with energy
values of -334.37 J and -353.19 J, respectively. These are the highest binding scores detected,
indicating a strong interaction between the drug and the bacterial outer membrane proteins. A
similar result was observed for the 6H1Q outer membrane protein of Proteus Mirabilis, with an
energy release of -310.73 J during docking (Table 1). For the L0QW protein of Pseudomonas
Aeruginosa, the score was -262.35 J, showing a lower affinity compared to other proteins, but
still indicating an exothermic reaction (Table 1). In conclusion, we have demonstrated that
different bacteria in the gut microbiota interact with the orally administered drug Semaglutide.
Research on lipopolysaccharides, phospholipids, lipoproteins, and integral beta-barrel proteins
in the outer membrane of Gram-negative bacteria has been ongoing for many years. These
structures in the outer membrane of Gram-negative bacteria provide favorable sites for drug
binding [11]. As seen in recent SARS-CoV-2 research, some bacterial surface outer membrane
proteins have been found to bind to the SARS-CoV-2 spike protein, directing it towards the
target receptor [4][5]. In our study, we have demonstrated in silico that the Semaglutide drug
can bind to the outer membrane proteins of bacteria and may be transported in a similar manner.
Detailed investigations have revealed significant evidence that Semaglutide is transported
across the outer membrane of gut bacteria after being taken into the body. This discovery helps
us better understand the interactions and mechanisms of Semaglutide within the digestive
system. The role of the outer membrane of gut bacteria in this transport process is an important
factor in evaluating the bioavailability and effects of the drug. These findings can shed light on
future research to understand the effects of Semaglutide on the digestive system and to more
comprehensively evaluate the drug's pharmacokinetics.
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DETERMINATION OF MUTATIONS IN THE GLYCOPROTEIN, VP24 AND VP40
PROTEINS IN THE MARBURG VIRUS AND INVESTIGATION IN SILICO OF THE
INTERACTION OF THE GLYCOPROTEIN WITH ITS TAM FAMILY THAT
CAUSES ITS INTRODUCTION TO THE HUMAN BODY

MARBURG VIiRUSUNDEKI GLIKOPROTEIN, VP24 VE VP40 PROTEINLERINDE
MUTASYONLARIN BELIRLENMESIi VE GLIKOPROTEININ INSAN VUCUDUNA
GIRMESINE SEBEP OLAN TAM AILESI ILE ETKILESIMININ IN SILICO
OLARAK INCELENMESI
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Ozet

SARS-COV’un neden oldugu pandemide milyonlarca insan vefat etmis ve bu sebeple viriisler
iizerine yapilan ¢alismalar hizlanmistir. Mevcut calismamizin bir amaci Diinya Saglik Orgiitiine
gore pandemi potansiyeli olabilecek Marburg viriisiiniin Glikoprotein(yiizey proteini) ve virion
olusumu/salinimi ig¢in kritik olan VP24 ve VP40 proteinlerinin mutasyonlarini belirlemekti.
Diger amacimiz ise Glikoproteinde belirlenen mutasyonlarin konake1 hiicreye girisinde kritik
rol alan TAM ailesi reseptorleriyle etkilesimini etkileyip etkilemedigini in silico yontemlerle
incelemektir. Cilinkli Glikoprotein; viriisiin hedef hiicrelere baglanma yetenegini ve bu baglanti
araciligiyla hiicreye girisini yonlendiren kritik bir bilesen olarak gorev yaptigi i¢in bu proteinin
detayl biyoinformatik analizleri, viriisiin enfeksiyon mekanizmasinin anlasilmasinda hayati bir
rol oynayabilir, ayrica immiin sistemi etkileyebilme kabiliyeti, bagisiklik tepkilerini
diizenlemek ve tedavi stratejileri gelistirmek icin olas1 yaklagimlar1 da vurgulayarak,
Glikoproteini Marburg viriisiiniin biyolojisi ve enfeksiyon siireglerinin anlasilmasinda énemli
bir bilesen olarak 6ne ¢ikmaktadir. Bu kapsamda oncelikle MEGAX kullanilarak Glikoprotein,
VP24 ve VP40 proteinlerinin mutasyonlart tespit edildi. Glikoproteinin mutasyonlari
Missence3D uygulamasiyla incelendi, yapiya etki eden mutasyonlar belirlendi. TAM ailesi
reseptorleri trRosetta ve Phyre2 uygulamalari kullanilarak 3 boyutlu hale getirilerek docking
icin uygun formata getirildi. Normal ve belirlenen mutasyonlu glikoproteinin {i¢ boyutlu yapisi
baz alinarak TAM ailesi reseptorlerinin kenetlenmesinde (docking) olast mutasyonlarin bu
yapiy1 potansiyel olarak nasil etkiledigi belirlendi. Elde edilen sonuglarin sadece Marburg
viriisii i¢in degil Ebola viriisii gibi bu viriisiin i¢inde bulundugu ailenin iiyeleri ile ilgili
caligsmalara da 6nemli bir kaynak olacag diisiiniilmektedir.

Anahtar Kelimeler: Marburg viriisii, Docking, TAM ailesi , Marburg viriis proteinleri
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Abstract

Millions of people lost their lives in the pandemic caused by SARS-COV, and therefore studies
on viruses accelerated. One of the aims of our current study was to identify mutations in the
Glycoprotein (surface protein) of Marburg virus, which may have pandemic potential according
to the World Health Organization, and in the VP24 and VP40 proteins, which are critical for
virion formation/release. Our other aim is to examine with in silico methods whether the
mutations determined in the glycoprotein affect the interaction of the glycoprotein with TAM
family receptors, which play a critical role in its entry into the host cell. Because Glycoprotein;
Detailed bioinformatics analyzes of this protein may play a vital role in understanding the
infection mechanism of the virus. Because this protein also serves as a critical component that
directs the virus's ability to bind to target cells and enter the cell through this connection. as the
ability to influence the immune system, possible approaches to modulate immune responses
and develop treatment strategies. To emphasize, its glycoprotein stands out as an important
component in understanding the biology and infection processes of Marburg virus. In this
context, firstly, mutations of Glycoprotein, VP24 and VP40 proteins were detected using
MEGAX. Mutations of the glycoprotein were examined with the Missence3D application and
mutations affecting the structure were determined. TAM family receptors were rendered 3D
using trRosetta and Phyre2 applications and brought into a format suitable for docking. Based
on the three-dimensional structure of the normal and identified mutated glycoprotein, it was
determined how possible mutations in the docking of TAM family receptors potentially affect
this structure. It is thought that the results obtained will be an important resource not only for
the Marburg virus, but also for research on the family members to which this virus belongs,such
as the Ebola virus.

Keywords: Marburg virus, Docking, TAM family, Marburg virus proteins
1.INTRODUCTION

Marburg virus (MARV), a type of hemorrhagic virus within the Filoviridae family, which also
includes Ebola, can cause hemorrhagic fever and organ dysfunction in humans and non-human
primates (NHPs), with a mortality rate ranging from 23% to 90% upon infection of the host
(Shifflett et al., 2019). According to the literature, host organisms in close contact with
Rousettus bats, a species of fruit bat found in caves, can become infected with Marburg virus
(Shifflett et al., 2019). The high mortality rate and the ongoing unresolved issues regarding this
virus highlight the importance of studies on this virus and suggest that our research could fill
existing gaps in this area. The disease caused by this virus was first identified in 1967 in
Marburg, Germany, and since then, limited outbreaks have been reported in Angola, the
Democratic  Republic of the Congo, Kenya, South Africa, and Uganda
(https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON472). This virus
uses its surface glycoprotein to primarily utilize Tyro3 receptors, as well as Axl and Mer
receptors, in the host organism (Zhang et al., 2023). The glycoprotein is a surface protein that
plays a role in receptor binding and viral entry, making it a key determinant of host tropism for
MARYV (Mittler E. et al., 2018). As the glycoprotein directs the virus's ability to bind to target
cells and facilitates entry into the cell through this binding, detailed bioinformatic analyses of
this protein are crucial for understanding the virus's infection mechanism. Additionally, its
ability to affect the immune system underscores potential approaches for regulating immune
responses and developing therapeutic strategies, emphasizing the glycoprotein as a critical
component in understanding the biology and infection processes of the Marburg virus
(Keshwara R. et al., 2019). This further highlights the importance of our study.
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VP24, which binds to the ribonucleoprotein complex in the virion and affects the formation of
infectious virus particles (Abir M. etal., 2022), and VP40, which distributes nucleocapsids from
the perinuclear region to the plasma membrane, acquiring GP at budding sites and facilitating
virion formation through particle release, are also critical for this virus (Gordon T. et al., 2019;
Wenigenrath et al., 2010). In our current study, identifying mutations in these proteins is
expected to positively contribute to research on this virus. Additionally, the interaction of the
surface glycoprotein of this virus with the TAM protein family in humans will be investigated
in silico. Furthermore, mutations identified in the VP40 and VP24 proteins are expected to serve
as a significant resource for vaccine studies based on these proteins.

2.METHODS

Acquisition of Materials ification and Ali of i iction of the Three-Dimensional

in the Obtained Proteins Structure of the Glycoprotein and Its
p=23 Identified Mutations
=) _’
— DR s — Dhyra?
" O ¢t tta (|| &
&% ViralZone \ trRosetta i\,
s LUy

/

Prediction of Docking Scores and Analysis of Examination of the Impact of Identified
Molecular Behavior and Evaluation of Protein- Mutations on the Structure of the
Ligand Complex Stability Glycoprotein

“ Missensegm-wl

2.1 Acquisition of Materials

For the full genome sequences of the surface glycoprotein and the interacting VP40 and VP24
proteins, both the National Center for Biotechnology Information Virus section
(https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/) and Viral Zone
(https://viralzone.expasy.org/) were utilized. Additionally, the FASTA format sequences for the
Tyro3 (NP_006284.2), Axl (AAH32229.1), and Mer (KAI2524749.1) receptors, which play a
role in the entry of the glycoprotein into the host cell, were obtained using the NCBI database.
These data were used as materials in our study.

2.2 ldentification and Alignment of Mutations in the Obtained Proteins

To align and organize the full sequences of the selected viral proteins, the Molecular
Evolutionary Genetics Analysis (MEGA) software was used (https://www.megasoftware.net/).
The dataset downloaded from the NCBI Virus website was aligned using the MEGA software
(aligned by MUSCLE), and amino acid substitutions were checked (Kumar et al., 2021).

2.3 Prediction of the Three-Dimensional Structure of the Glycoprotein and Its Identified
Mutations

Ensuring the security of the three-dimensional structure of the obtained proteins is extremely
important for docking studies (Basu A. et al., 2020). Therefore, both Phyre2 and trRosetta tools
were used to obtain the three-dimensional structure of the protein (Du Z. et al., 2021). This was
done to ensure high confidence (at least 70%) in the results. The normal and mutated 3D
glycoproteins (ABA87127.1) were saved in PDB format according to the identified mutations.
Subsequently, these structures were docked separately with the Tyro3 (NP_006284.2), Axl
(AAH32229.1), and Mer (KAI2524749.1) receptors using docking tools, and the exothermic
results were tabulated.
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2.4 Examination of the Impact of Identified Mutations on the Structure of the
Glycoprotein

The high-confidence three-dimensional structure of the glycoprotein, validated by both the
Phyre2 (Kelley L. et al., 2015) and trRosetta (Yang J. et al., 2020) servers, was used for the
MISSENSE3D tool. The MISSENSE3D online tool
(http://missense3d.bc.ic.ac.uk/missense3d/) demonstrated how the potential outcome affects
the structure compared to the normal structure (Ittisoponpisan S. et al., 2019). The results were
recorded in a table.

2.5 Prediction of Docking Scores and Analysis of Molecular Behavior and Evaluation of
Protein-Ligand Complex Stability

Using online docking tools, the potential docking scores between the 3D structures of the
glycoprotein and the TAM family receptors (Tyro3, Axl, and Mer) were determined. Different
scores were presented separately in a table (Yang J. et al., 2020). Based on these results, the

impact of possible mutations on docking was examined.

3. FINDINGS
Table 1: Mutations Identified in VP40 and VP24 Proteins Using MEGAX
The mutations in the glycoprotein were numerous and therefore not included in this table.
Protein | Mutations
VP40 | P16S, L27S, L33P, N42H, V44M, L47S, V571, R75P, G79S, G106D, T114A, 1130T, 1146V, R180C,
D184N, V195l 1197V, N222K, G230S, A253T, M263I, V303I, 1303V
(Q37 2 Mutations, N56 2 Mutations, S269 4 Mutations) 14
VP24 | V141, T15P, 119V, 130V, F45L, V461, H48R, R48H, T55A, V661, N74S, 188M, V157M, M164L,
1214V, V2141, S216L, V220A, A225V, M2351, K237R, N242D, S249X
(A12 2 Mutations, V12 2 Mutations, K17 2 Mutations)

Table 2: Classification of Glycoprotein Mutations According to Missense3D Results

No structural damage detected.

Structural damage detected.

K2R K2W, K2H,T4l, C5Y C5W, F6L, L7F, S9G, L10l,
G15S, GI15R, 116L, 116T, T18N, 121V, D28N D28S,
D281, N32D, V33M, T74A, K103R, T111S, 1113V,
1122V, 1149V, K158R, K176R, S201N, G203E, Q205R,
T206R, D208G, T209A, F212L, T214A, T2141, Q216H,
Q216R, ,T221M, K222N A227P, A227T, S229T,
S229P,K230L,T231l, T231K, P233S, P233L, P235L,
A238T, A238V, H239R, H239Y, H239T E241S, 1242V,
K243H, P244L, P244S, S246N,S246R, P248S, P248Q,
T2491, D250N, A251T, T252A, R253K, R253T, R253A,
R253E, L254S, N255G, T2561, T2561, N260S, S261N,
L266F, A267T, Q276R, E277G ,H279D, D283N, ,
L290P, L290Q S291P, M2941, M294V, P300L, Q301H,
Q301P N311S, T312A, N313D, N313S, H314P Q316R,
D317H , A318V V319A, L322P, L322H, K324G ,
N326D, T327P, T327A, T3281, T328A, A329T, S332A
P334L , H336N, T338A, T339N, T340A, I1341T,
S342P, T343P, H349N, H349Y, H349S, L351P, L351F,
T3531, T353A,L354P, S355P, V356A, V356E, V356P,

P240S, T256P, T257M, T2571, P259T, A267l,
A267M, , T268I, T268V, G274E, P278L, H279Y,
S282L, A284E, A284V, V285A, V285T, K28T7E,
G289K, L290F, P295L,P296S, P298L, S303G,
P305S, Q307H, G308E, G309Q, S315H, D317G
,A318T, V319T, E321K, E321G, D323G, D323N,
K324N,N325T, T3271, , P331L, S332P, M333T,
P335S, P335L, S347L, D364Y, D364P, N365D, ,
T3711, N373K, N373S, N373D, Q375K, , P379L,
P379S, P379Q, , S380L, , P385D,P385L, G388E,
P390L, T391P, A393E,K394Q, K394T, S395D,
S397N, S398N, S398D, K399T, K400T, A403T,
A403I1, P407S, N408D, N408S, T4091, H413Y,
P417S, P418S, P419S, P421S, GA75N, A478T
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V356T, P357S, P357L,P3581, P358L, P358T, Q359R,
T3611, T361A, N363D ,D364N N365G, S368R, T369M,
T369E, A3701, A370L, A370V, A370T, T371A,
T371P S377G, S377N, S380P, , K381N, K381, T382A,
T383P, L384P, T387A, T3871, N389S, A393G, S401G,
S401IN, P4021, , T404M, MA405T, , E406A,
E406T,T409M, T409K, N411S, G412K, G412E, F414L,
F414P, F414S, S416N, T420A, T420D, N422S,5423P,
S423L, T425A, Q426R, Q426P, H427P, 1429V, R433K,
S436N, L438F, R440K, M4441, M444T, P446L, A454T,
P455E, V4611, N463Y, N463D, N463S, T4641, T464A,
K465E, S472P, S4T74F, , A476T, E479N, D481E, A484T,
S485P, S485F, S486P, L492F, L495F, 1498F, 1498T,
1498K, S499N, S499G, ES500G, N501D, Y504H, G506E,
N510D, F535L, 1540M, G547V, T596A, R618K, Q626K,
G635E

Table 3: Detailed Missense3D Results

Mutation | Structural damage  |MutationStructural damage/Mutation|Structural damage
P240S Cis Pro A318T |Clash G388E |Disallowed phi/psi
T256P Clash V319T |Clash P390L |Cis pro replaced
T257M Clash E321K [Clash T391P |Disallowed phi/psi
T2571 Clash E321G [Clash A393E |[Clash

P259T Clash D323G |Clash K394Q [Clash

A2671 Clash D323N |Clash K394T |Clash

A267TM Clash K324N |Clash S395D |Clash

T268I Clash N325T [Clash S397N |Clash

T268V Clash T3271 |Clash S398N  |Clash

G274E Disallowed phi/psi, P331L [Cisproreplaced (398D Clash

P278L Clash S332P  |Disallowed phi/psi | K399T |Clash

H279Y Clash M333T [Clash K400T |Clash

S282L Clash P335S [Clash A403T |Clash

A284E Clash P335L |Clash A4031 |Clash

A284V Clash S347L  |Clash P407S |Cis pro replaced
V285A Clash D364Y |[Clash N408D |Clash

V285T Clash D364P |[Clash N408S |Clash
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K287E Clash N365D |Clash T4091  [Clash

G289K Disallowed phi/psi, T3711 |Clash H413Y |Clash

L290F Clash N373K [Clash P417S  |Cis pro replaced

P295L Clash-Cis pro replaced |[N373S |Clash P418S |Cis pro replaced

P296S Cis pro replaced N373D |Clash P419S |Clash Cis pro replaced

P298L Cis pro replaced Q375K |Clash P421S |Clash

P305S Clash-Cis pro replaced |P379L |Cis pro replaced G475N |Gly in a bend

Q307H Clash P379S |Cisproreplaced |A478T |Clash

G308E Disallowed phi/psi P379Q [Cis pro replaced

G309Q Disallowed phi/psi S380L  |Clash

S315H Clash P385D [Cis pro replaced

Table 4: Docking Results of Glycoprotein Mutations

Mutatio |[AXL [TYRO| MER |Mutatio AXL [TYRO MER |[Mutatio AXL [TYRO MER

n 3 n 3 n 3

P240S |- - - A318T |- - - G388E |- - -
289.41281.22 | 259.8 289.4 281.22 |259.8 289.4|281.22 [259.8
1 2 1 2 1 2

T256P |- - - V319T |- - - P390L |- - -
289.41281.22 | 259.8 289.4 281.22 |259.8 289.4|281.22 [259.8
1 2 1 2 1 2

T257TM |- - - E321K |- - - T391P |- - -
289.41281.22 | 259.8 289.4 281.22 |259.8 289.4|281.22 [259.8
1 2 1 2 1 2

T2571 - - - E321G |- - - A393E |- - -
289.4 281.22 | 259.8 289.4|281.22 259.8 289.4290.11 |259.8
1 2 1 2 1 2

P259T | | - D323G |- | - |K39%4Q |- | -
289.4 281.22 | 259.8 289.4|281.22 259.8 289.4 281.22 |259.8
1 2 1 2 1 2

A2671 |- - - D323N |- - - K394T |- - -
289.4 281.22 | 259.8 289.4|281.22 |259.8 289.4 281.22 |259.8
1 2 1 2 1 2
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A267M |- - - K324N |- - - S395D |- - -
289.4 (281.22 | 259.8 289.4281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
T2681 |- - - N325T |- - - S397N |- - -
289.4 (281.22 | 259.8 289.4|281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
T268V |- - - 3271 |- - - S398N |- - -
289.4 (281.22 | 259.8 289.4281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
G274E |- - - P331L |- - - S398D |- - -
289.4 (281.22 | 259.8 289.4281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
P278L |- - - S332P - - - K399T |- - -
289.4|281.22 | 259.8 289.4 281.22 |259.8 289.4|281.22 259.8
1 2 1 2 1 2
H279Y |- - - M333T |- - - K400T |- - -
289.4|281.22 | 259.8 289.4 1281.22 |259.8 289.4|281.22 259.8
1 2 1 2 1 2
S282L |- - - P335S |- - - A403T |- - -
289.4|281.22 | 259.8 289.4 281.22 |259.8 289.4|281.22 259.8
1 2 1 2 1 2
A284E |- - - P335L |- - - A4031 |- - -
289.4|281.22 | 259.8 289.4 281.22 |259.8 289.4|281.22 274.6
1 2 1 2 1 9
A284V |- - - S347L |- - - P407S |- - -
289.4(281.22 | 259.8 289.4|281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
V285A |- - - D364Y |- - - N408D |- - -
289.4(290.11 | 259.8 289.4|281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
V285T |- - - D364P |- - - N408S |- - -
289.4(281.22 | 259.8 289.4|281.22 259.8 289.4281.22 259.8
1 2 1 2 1 2
K287E |- - - N365D |- - - T4001 |- - -
289.4|281.22 | 259.8 289.4 1281.22 |259.8 289.4|281.22 259.8
1 2 1 2 1 2
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G289K |- |- - T37U | | - |H413Y | - -
289.4(281.22 | 259.8 289.4 281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
L290F |- |- - N373K |- |- - |par7s | - -
289.4(281.22 | 259.8 289.4 281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
P295L |- |- - N373S |- |- - P418S |- |- -
289.4(281.22 | 259.8 289.4 281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
P296S | |- - N373D | | - P419S | |- -
289.4(281.22 | 259.8 289.4 281.22 259.8 289.4(281.22 259.8
1 2 1 2 1 2
P29sL |- |- - Q375K |- |- - P421S |- |- -
289.4[281.22 | 259.8 289.4(281.22 [259.8 289.4281.22 [259.8
1 2 1 2 1 2
P305S | |- - P379L |- |- - G475N |- |- -
289.4[281.22 | 259.8 289.4(281.22 [259.8 289.4281.22 [259.8
1 2 1 2 1 2
Q307H | |- - P379S | | - |A478T |- - -
289.4281.22 | 259.8 289.4(281.22 [259.8 289.4281.22 [259.8
1 2 1 2 1 2
G308E | |- - P379Q |- |- -
288.1[281.22 | 259.8 289.4(281.22 [259.8
2 2 1 2
G309Q | - - s3soL | | -
289.4(281.22 | 259.8 289.4 281.22 259.8
1 2 1 2
S315H |- |- - P385D |- |- -
289.4(281.22 | 259.8 289.4 281.22 259.8
1 2 1 2
D317G |- |- - P3g85L |- |- -
289.4(281.22 | 259.8 289.4 281.22 259.8
1 2 1 2
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Figure 2: Three-dimensional Tyro3 receptor obtained using trRosetta

Figure 3: Three-dimensional Mer receptor obtained using Phyre2
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Figure 6: Receptor-mutation docking of Tyro3-V285A using docking tools
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4. RESULTS, DISCUSSION, AND RECOMMENDATIONS

In our study, it was observed that the identified mutations affect the glycoprotein's affinity for
host receptors differently. Mutations in the VP40 and VP24 proteins, identified using MEGA
X, were analyzed in detail, revealing 31 mutations in VP40 and 29 in VP24, as recorded in
Table 1. The glycoprotein exhibited a significantly higher number of mutations, which were
categorized into damaging and non-damaging mutations based on Missense3D results, as
shown in Table 2. Structural damages include Cis proline replacement, Clash Cis proline
replacement, Clash, and Glycine in a bend. Cis proline replacement causes structural changes
due to the abnormal presence of proline, while Clash Cis proline replacement and Clash are
structural disturbances caused by amino acids occupying positions that obstruct each other
(Basu et al., 2020). Glycine in a bend refers to glycine forming a bend when it is typically part
of a straight chain. These structural damages can negatively impact the glycoprotein's function
and its ability to bind to host cells. Missense3D results indicated that these structural damages
adversely affect the glycoprotein's structural integrity and functionality. This situation can
directly impact the virus's ability to enter host cells and its virulence. Analysis of docking scores
revealed the effects of damaging mutations on glycoprotein-receptor interactions, using the
three-dimensional structures of the glycoprotein and receptors, as shown in Figures 4-6.
Docking scores reflect the predicted strength or quality of the interaction; more negative scores
generally indicate stronger interactions (Aktas E. et al., 2023). Lower scores for Tyro3 and Mer
receptors compared to other mutations may enhance the glycoprotein's binding strength,
facilitating the virus's entry into cells and potentially increasing its infectivity. Conversely, the
higher docking score observed for the Axl receptor generally indicates weaker binding,
suggesting that the receptor forms a less stable complex with the target protein, i.e., the binding
affinity is lower compared to others. The findings provide significant insights into the biology
and pathogenesis of MARV and contribute to the development of potential therapeutic
strategies. In our study, given that the docking scores, three-dimensional images, and tables
provide significant information about the virus, it is considered to write an international paper
in the advanced stages of the study
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INVESTIGATIONS ON TURKEY'S FOREST ASSET AND TIMBER STRUCTURES

TURKIYE’NIN ORMAN VARLIGI ve AHSAP YAPILAR UZERINE
INCELEMELER

ILKER ELMAS !, SULE BAKIRCI ER?

'Insaat Miih, Orman Genel Miidiirliigii, Betonarme Yapilar,
Ahsap Yapilar ve Emlak Yonetimi, 0000-0003-0372-4461

Dr. Og. Uy. , Kirikkale Unv. Miih. ve Doga Bil. Fak. insaat Miih. Béliimii, Betonarme,
Onarim, Gii¢lendirme, 0000-0003-1021-3678

Ozet

Ormanlar, insanlara maddi ve manevi faydalar1 olan dogal bir kaynaktir. Tiirkiye’deki
oramanlik alanlarin {ilke genel alanina oran1 yaklasik % 30’dur. Agag tiirlerinin genel ormanlik
alana oranlar1; %48 ibreli, %32 yaprakli ve %20 ibreli ve yaprakli karisik olarak bulunmaktadir.
Ormanlik alanlardaki agag tiirlerimiz agilikli olarak; mese, kizilgam, karagam, kayin, ardig,
saricam, goknar, sedir, ladin, fistitk cami, kizilagag, kestane, giirgen, sahil ¢ami, kavak, findik,
defne, disbudak olarak siralanmaktadir. Ormanlar iilkelerin akcigerleridir. 2020 verilerine gore
Tiirkiye ormanlarinda tutulan karbon miktar1 1.990.610.714 ton ve {iretilen oksijen miktari
43.365.774 tondur. Cografi bolgelere gore orman varligi en fazla olan bolgemiz yaklasik %24
ile Karadeniz Bolgesidir. Orman varlig1 agisindan zengin olan iilkemizde orman {iriinii olarak
ahsabin yap1 malzemesi olarak kullaniminin yayginlastirilmasi faydali olacaktir. Aktif deprem
faylarinin oldugu iilkemizde yaygin olan betonarmeye gore ahsap kullanimi daha hafif olmasi
nedeniyle olas1 depremlerde daha az hasarlara sebep olacaktir. 24 Mart 2024 tarihinde resmi
gazetede Cevre Sehircilik ve Iklim Degisikligi Bakanlig1 tarafindan Ahsap Binalar Tasarim,
Hesap ve Yapim Esaslarina Dair Yonetmelik yayinlanmistir. Bu yonetmelik yapisal tasarim
icin temel ilkeler, malzeme, yapisal modelleme, analiz ve hesaplama yontemi konularinda yol
gosterici bir kilavuz olacaktir. Tasarim kismi; dayanima gore tasarim, kullanilabilirlik sinir
durumu i¢in tasarim, yangina karsi tasarim, yalitim tasarimi basliklari altinda incelenmistir.
Ulkemizde ahsap yapilar icin dikkate alinan bir diger yonetmelik de Tiirkiye Bina Deprem
Y onetmeligidir.

Anahtar kelimeler: Orman, Ahsap, Tiirkiye, Ahsap Bina Yonetmeligi, Tiirkiye Bina Deprem
Yonetmeligi, Deprem.

Abstract

Forests are a natural resource that provides material and spiritual benefits to people. The ratio
of forest areas in Turkey to the general area of the country is approximately 30%. Ratios of tree
species to the general forest area; It is found as 48% coniferous, 32% leafy and 20% mixed
needle and leaf. Our tree species in forest areas are mainly; they are listed as oak, red pine,
larch, beech, juniper, scots pine, fir, cedar, spruce, stone pine, alder, chestnut, hornbeam,
maritime pine, poplar, hazelnut, laurel and ash. Forests are the lungs of countries. According to
2020 data, the amount of carbon held in Turkey's forests is 1,990,610,714 tons and the amount
of oxygen produced is 43,365,774 tons. According to geographical regions, the region with the
highest forest presence is the Black Sea Region with approximately 24%.
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It would be beneficial to expand the use of wood as a forest product as a building material in
our country, which is rich in forest assets. The use of wood will cause less damage in possible
earthquakes because it is lighter than reinforced concrete, which is common in our country
where there are active earthquake faults. The Regulation on the Design, Calculation and
Construction Principles of Wooden Buildings was published in the official gazette by the
Ministry of Environment, Urbanization and Climate Change on March 24, 2024. This code will
provide guidance on basic principles for structural design, materials, structural modeling,
analysis and calculation methods. Design part; It was examined under the headings of design
according to strength, design for usability limit state, design against fire and insulation design.
Another code taken into consideration for wooden structures in our country is the Turkish
Building Earthquake Code.

Keywords: Forest, Timber, Tiirkiye, Timber Buildings Code, Tiirkiye Building Earthquake
Code, Earthquake.

1. GIRIS

Ormanlar bir milletin dogal zenginligidir. Oksijen kaynagi, karbondioksit tutucu, yapi
malzemesi ve 1stnma arac1 olma gibi pek ¢ok faydalar1 vardir. Ulkemizde ormanlik alanlarin
genel alanlara oran1 yaklasik %30 ‘dur. Ormanlik alanlarimizda yaygin olarak ibreli ve yaprakli
agaclar bulunmaktadir (Orman Genel Miidiirliigii, 2020). Ormanlarin azimsanamayacagi
iilkemizde yapisal olarak ahsabin kullanilmasi ¢ok yaygin degildir. Ulkemiz aktif faylarin
bulundugu bir deprem tilkesidir. Yap1 agirligi ne kadar fazla olursa yapinin deprem kuvvetinden
alacagi pay da o kadar biiyiik olacaktir. Yaygin kullanilan betonarmeye kiyasla daha hafif olan
ahsap, olas1 deprem hasarlarindan daha az etkilenecek, kayiplar daha az olacaktir. 24 Mart 2024
tarihinde Ahgap Binalarin Tasarim, Hesap ve Yapim Esaslarina Dair Y 6netmelik yaymlanmigtir
(Ahsap Yap1 Yonetmeligi, 2024). Ulkemizde Ahsap Yapilar icin bir diger énemli yonetmelik
de Tirkiye Bina Deprem Yonetmeligidir (TBDY, 2018). Calismada Tiirkiye’nin orman varlig
iizerine veriler sunulacak, yeni ahsap yonetmeligi ve son deprem yoOnetmeliginin ilgili
kisimlarina deginilecektir.

2. YONTEM
2.1. Tiirkiye’nin Orman Varhgi

Ormanlar, tlkelerin akcigerleridir. 2020 verilerine gore Tiirkiye ormanlarinda tutulan karbon
miktart 1.990.610.714 ton ve liretilen oksijen miktar1 43.365.774 tondur. Agag tiirlerinin genel
ormanlik alana oranlari; %48 ibreli, %32 yaprakli ve %20 ibreli ve yaprakli karigik olarak
bulunmaktadir (OGM, 2020)

Agac Tiirleri

Ibrelive yaprakli
20%

-

Sekil 1. Agag tiirlerinin tranlar1 (OGM, 2020)
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Ormanlik alanlardaki agagc tiirlerimiz agilikli olarak; mese, kizilcam, karacam, kayin, ardig,
sarigcam, goknar, sedir, ladin, fistik camu, kizilagac, kestane, giirgen, sahil ¢cami, kavak, findik,
defne, disbudak olarak siralanmaktadir. Cografi bolgelere gore orman varligi en fazla olan
bolgemiz yaklasik %24 ile Karadeniz Bolgesidir. Sekil 2°de cografi bolgelere gére orman
varlig1 verilmistir(OGM, 2020)

Cografi Bolgelere Gére Orman Varlig

Karadeniz 24,4
Akdeniz 19,6

Ege 159

i¢ Anadolu 138

Marmara 128
Dodgu Anadolu 83

Giiney Dogu Anadolu 58

Sekil 2. Cografi bolgelere gore orman varligi (OGM, 2020)
2.2. Ahsap Yapilar

Gilinlimiizde ahsap yapilar; betonarme, g¢elik ve hafif ¢elik yapilardan sonra tercih edilen bir
yap1 sistemidir. Oysa ahsap yapilarin dogal olmasi, hafif olmasi, kolay montaj ve hizl1 {iretim
gibi pek ¢ok avantajlar1 vardir. Ozellikle depremlerde yaygin olan betonarme yapilara gére daha
hafif olduklarindan deprem kuvvetlerinden alacaklar1 pay daha kii¢iik olacaktir. Bu da daha az
hasar demektir. Ulkemizde mart 2024 tarihinde Ahsap Binalarin Tasarim, Hesap ve Yapim
Esaslarina Dair Yonetmelik yiirlirliige girmistir. Bu yonetmelik; Yapisal tasarim i¢in temel
ilkeler, Malzeme, Yapisal Modelleme, Analiz ve hesaplama yontemi konularinda yol gosterici
bir kilavuz olacaktir. Tasarim kismi; dayanima gore tasarim, kullanilabilirlik sinir durumu i¢in
tasarim, yangina karsi tasarim, yalitim tasarimi basliklar1 altinda incelenmistir (Ahsap Binalarin
Tasarim, Hesap ve Yapim Esaslarina Dair Yonetmelik, 2024).

2.3. Deprem Yonetmeligi’nde Ahsap Yapilar

Ulkemiz aktif fay hatlarmin bulundugu bir deprem iilkesidir. Sekil 3’te Tiirkiye Deprem
Tehlike Haritas1 verilmistir. Yikict depremler ¢ok sayida can ve mal kaybina neden
olmaktadir. Subat 2023’te yasanan Kahramanmaras depremleri buna son &rneklerdir. Onceki
deprem yonetmeliklerimizden farkli olarak 2018 Deprem ydnetmeliginde Ahsap yapilar ile
ilgili kisimlar eklenmistir. Bu yonetmeligin 12. B6liimiinde Deprem Etkisi Altinda Ahsap Bina
Tastyict Sistemlerinin Tasarimi I¢in Ozel Kurallar basligi altinda incelenmistir. Genel kurallar,
Deprem etkisi altinda yapisal modelleme ve hesap, Panellerin tasarim esaslari, Dosemelerin
tasarim esaslari, Birlesimlerin tasarimi olarak detaylar verilmistir (TBDY. 2018).
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Sekil 3. Tirkiye deprem tehlike haritast (URL 1)https://www.afad.gov.tr/turkiye-deprem-
tehlike-haritasi)

3. BULGULAR

Orman varhig1 agisindan zengin olan lilkemizde orman iirlinii olarak ahsabin yap1 malzemesi
olarak kullaniminin yayginlastirilmasi faydali olacaktir. Aktif deprem faylarmin oldugu
iilkemizde yaygin olan betonarmeye gore ahsap kullanimi daha hafif olmasi nedeniyle olasi
depremlerde daha az hasarlara sebep olacaktir.

4. SONUC, TARTISMA VE ONERILER

Orman Genel Miidiirliigii 2020 verilerine gore Tiirkiye, iilkeler arasinda ormanlik alan
siralamasinda diinyada 27. siradadir. Bu siralamada iilkemiz her gegen giin daha {ist seviyelere
ulagsmaktadir. Artan ormanlik alanlar, tagiyici sistemi ahsap olan yapilarin yayginlagmasini akla
getirmektedir. Yerli, dogal malzemeler kullanilarak, pek c¢ok avantaji olan bu yapisal
malzemenin zaman igerisinde artarak yayginlasacagi diisiiniilmektedir.

5. KAYNAKLAR
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Abstract

Agriculture has a pivotal economic activity in Somalia, crucial for both food security and
income generation through crop sales and agricultural employment. Fruit crops, notably the
Papaya plant, are extensively cultivated due to their adaptability to Somalia's climatic
conditions. However, due to limited research in Somalia's agriculture, particularly regarding
Papaya, the specific weed species present and their impact on yield remain largely unknown.
This study aims to identify and analyze the weed species found in Papaya fields in the Puntland
province of Somalia. A survey was conducted in 41 Papaya plantations. Weed species were
identified by recording their frequency and abundance using a randomly thrown 1 m? quadrat.
The weeds within the quadrat were counted to determine the specific weed species' abundance
and frequency. We identified weed species from eleven families: Poaceae, Asteraceae,
Solanaceae, Euphorbiaceae, Amaranthaceae, Portulacaceae, Malvaceae, Cyperaceae, Fabaceae,
Convolvulaceae, and Boraginaceae. Among these, the most abundant weeds were Cynodon
dactylon and Flaveria bidentis, with Cynodon dactylon likely having the most significant
impact on Papaya yield. This study provides a fundemental understanding of the weed species
present in Papaya plantations in Puntland, Somalia, highlighting the need for further research
to develop effective weed management strategies and improve crop productivity.

Key words: Weeds, Papaya, Somalia,
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SYNTHESIS OF BENZENE-1,3,5-TRICARBOXYLIC ACID CORED
HETEROCYCLIC COMPOUNDS WITH THE ASSISTED OF MICROWAVE AND
INVESTIGATION OF SOME METAL COMPLEXES

BENZEN-1,3,5-TRIKARBOKSILIK ASIiT MERKEZLi HETEROSIKLIiK
BILESIKLERIN MiKRODALGA YARDIMLI SENTEZi VE BAZI METAL
KOMPLEKSLERININ iINCELENMESI

FEYZA KART!, ZiYA ERDEM KOC?

Ars. Gor., Fen Fakiiltesi, Kimya Boliimii, Selcuk Universitesi, Konya, Tiirkiye,
Anorganik Kimya, ORCID: 0000-0001-9666-4247
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Anorganik Kimya, ORCID: 0000-0002-5875-9779
Ozet

Heterosiklik bilesikler, karbon atomlarina ek olarak bir veya daha fazla hetero atom igeren
organik bilesiklerdir. Bu bilesikler, biyolojik aktivite agisindan zengin olup ila¢ endiistrisi ve
farmasotik arastirmalarda yaygin olarak kullanilmaktadirlar. Heterosiklik bilesiklerin 6nemli
bir liyesi olan benzimidazoller 1872 yilinda Hobrecker tarafindan sentezlenmistir.
Benzimidazol tiirevleri hem kemoterapdtik dnemleri hem de farmasotik 6nemi ile biyolojik
aktiviteleri, bircok viriise karsi etkili olmalar1 yani1 sira antimikrobiyal, anti-enflamatuar,
antikanser, antitiimor, antibakteriyel, antimantar, antiviral ve analjezik 6zellikler igermeleri
bakimindan dikkate degerdir. Benzimidazoller biyoinorganik kimya, koordinasyon kimyasi,
biyokimya, boyar maddeler, plastik sanayiinde, ilag kimyasi, elektronik sanayinde ve pestisit
olarak pek ¢ok sahada 6nem kazanmaktadir. Benzimidazoller bir¢ok kullanim alanlarinin
olmasindan dolay1 bu konuda arastirmalar hizli bir sekilde devam etmektedir. Pek ¢ok organik
reaksiyonda, metal iyonlarinin yonlendirme etkisi dolayisiyla elde edilmesi miimkiin olmayan
veya ¢ok diisiik verimle elde edilebilen bir¢ok heterosiklik bilesigin elde edilmesini miimkiin
kilmistir. Benzimidazollerin geleneksel olarak sentezlenmesinin yani sira mikrodalga
yardimiyla da yiiksek verimle ve daha kisa siirede sentezlenmektedir. Bu ¢alismada benzen
1,3,5-trikarboksilik asit ile 2,3-diamino-5-bromopiridinin reaksiyonu sonucunda tek yonlii
benzimidazol bilesikleri ve gecis metallerinin ligand kompleksleri mikrodalga yontemiyle
sentezlenmistir. Elde edilen bilesiklerin yapilar1 FT-IR, *H NMR, elementel analiz ve manyetik
slissebtibilite analiz yontemleriyle aydinlatilmistir.

Anahtar kelimeler: Heterosiklik, Benzimidazol, Gegis Metalleri, Mikrodalga
Abstract

Heterocyclic compounds are organic compounds containing one or more hetero atoms in
addition to carbon atoms. These compounds are rich in biological activity and are widely used
in the pharmaceutical industry and pharmaceutical research. Benzimidazoles, an important
member of heterocyclic compounds, were synthesized by Hobrecker in 1872. Benzimidazole
derivatives are noteworthy for their chemotherapeutic and pharmaceutical importance and their
biological activity, being effective against many viruses as well as containing antimicrobial,
anti-inflammatory, anticancer, antitumor, antibacterial, antifungal, antiviral, and analgesic
properties.
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Benzimidazoles are gaining importance in many fields, such as bioinorganic chemistry,
coordination chemistry, biochemistry, dyestuffs, the plastics industry, pharmaceutical
chemistry, the electronics industry and pesticides. Since benzimidazoles have many uses,
research on this subject continues rapidly. In many organic reactions, it has made it possible to
obtain many heterocyclic compounds that cannot be obtained or can be obtained with very low
yields due to the directing effect of metal ions.

Keywords: Heterocyclic, Benzimidazole, Transition Metals, Microwave
1. GIRIS

Benzimidazol, benzen halkalarindan olugmus heterosiklik halka sistemidir. Numaralandirmaya
iizerinde hidrojen atomu tasiyan ve ‘imino azotu’ olarak adlandirilan azot atomundan baslanir
ve bu azot ‘pirol azotu’ olarak da bilinir. Tersiyer yapidaki ‘piridin azotu’ ya da ‘tersiyer azot’
olarak adlandirilan azot atomuna dogru devam etmektedir. Benzimidazoller, giiniimiizde ilag
etken maddesi olarak kullanilan biiylik bir g¢alisma alanmna sahip ©nemli heterosiklik
bilesiklerdir. Benzimidazoliin farmakolojik aktiviteleri arasinda antibakteriyel (Chornous ve
ark., 2001; Nofal ve ark., 2002), antiviral (Lyakhova ve ark., 2009; Keurulainen ve ark., 2010),
antifungal (Maxwell ve Brody, 1971; Goin ve Mayer, 1995), antiprotozol (Kazimierczuk ve
ark., 2002), antiiilser (Patil ve ark., 2008), antikanser (Gowda ve ark., 2009; Elzahabi, 2011),
antitiiberkiiloz (Khairnar ve ark., 1981), antidiyabetik (Hemalatha ve ark., 2006) ve antioksidan
(Kus ve ark., 2008) gibi ozellikleri sayilabilir. Celik ve arkadaslari o-fenilendiamin ve 5
aminoisofitalik asit, polifosforik asit katalizorliigiinde ¢oziiciisiiz ortamda ¢amur haline
getirilerek mikrodalga yontemiyle 350 W 25 dakikada benzimidazol sentezlemislerdir (Celik
ve ark., 2019). Aromatik asitler ve o-fenilendiamin kondenzasyon reaksiyonu ile benzimidazol
tiirevlerini sentezlemek i¢in amonyum kloriir katalizorliigiinde tek asamada yliksek verim ile
farkli 2-siibstitiie benzimidazol tiirevlerinin hazirlandigin1 rapor etmislerdir (Rithe ve ark.,
2015). Coziiciisiiz kosullar altinda katalizor olarak polifosforik asit varliginda 1,2-
fenilendiamin ve 5-aminoizoftalik asidin heterosiklizasyonu yoluyla 2-aril siibstitiie
benzimidazol sentezi i¢in basit ve etkili bir yontem olarak tanitilarak kisa bir reaksiyon
stiresinde 1yi verimle benzimidazol sentezlemislerdir (Celik ve ark., 2019). Dért yeni tripodal-
benzimidazol tirevi, 2,4,6-tris(p-formilfenoksi)-1,3,5-triazin (TRIPOD) ve farkli diamin
tiirevleri ile Schiff bazi reaksiyonu sentezlemislerdir (Koc ve ark., 2010). 3,4-diaminobenzoik
asidin oksalik asitle reaksiyonundan ¢esitli sekilde ikame edilmis 2,2'-bisbenzimidazol-5,6'-
dikarboksilik asidin (BIMCA) mikrodalga destekli sentezi i¢in yeni ve etkili bir protokol
gelistirmislerdir (Kaplan ve ark.).

2. YONTEM
2.1. Kullanilan Cihazlar

IR-Spektrofotometresi: Perkin Elmer 1600 Spectrum 100 ATR Polarizasyon, 'H NMR
Spektrometresi: Bruker, 400 MHz spektrometre. pH metre: Iyon analizi EA 940, Erime Noktasi
Tayin Cihazi: Otomatik erime noktasi tayini 6l¢iimii i¢in uygundur. Vestel MW-20MKS
Mikrodalga Cihazi.

3. BULGULAR
3.1. 5-(6-bromo-3H-imidazo[4,5-b]piridin-2-il)izoftalik asit sentezi (TRMDAP)

Benzen-1,3,5-trikarboksilik asit (0,21 g, 1 mmol), 2,3-diamino-5-bromopiridin (0,188 g, 1
mmol), katalizor olarak amonyum kloriir (0,025 g, 0,46 mmol), 100 mL’lik bir rodajli balon
icinde 20 mL etanol ile homojen hale gelinceye kadar karistirildi ve mikrodalga firinda 300 W
gii¢ ile 20 dakika boyunca kaynatildi. Olusan karisim buzlu suya dokiildii.
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Daha sonra olusan ¢okelti etanol ile behere aktarilarak 100 °C’de 1s1tild1 ve siiziildii. E.N.: 289
°C; Molekiil formiilii: C14HsBrNsO4. FT-IR (cm™): 3429 (NH), 3386 (NH), 1705 (C = O) 1665
(C =N), 1557 (C=N), 748 (C-Br). 'H NMR (400 MHz, DMSO-ds) (8: ppm): 8.64 (s, 2H), 8.59
(s, H), 7.82 (s, H), 6.81 (s, H)

oC S D

Sekil 1. (5-(6-Bromo-3H-imidazo[4,5-b]piridin-2-il)izoftalik asit sentezi ) (TRMDAP)

3.2. 5-(6-Bromo-3H-imidazo[4,5-b]piridin-2-il)izoftalik asit ile [Fe(salen):0] kopriilii
komplekslerin sentezi

Elde edilen 5-(6-bromo-3H-imidazo[4,5-b]piridin-2-il)izoftalik asitin (TRMDAP) etanoldeki
cozeltisi tizerine [Fe(salen)20] (1 mmol 0.97 g) ligand kompleksinin 20 mL etanoldeki ¢ozeltisi
damla damla ilave edilir. Daha sonra geri sogutucu altinda 3 saat kaynatilarak sogumaya
birakilir (oda sartlarinda). Elde edilen ¢okelek siiziilerek ve 105 °C’de etiivde kurutulur (Ferigok
ve Kog, 2019).

Br

Br,
7 \1\ NH

WD\ML c(:’/:;@ Jg}”@ 7

Sekil 2. (TRMDAP) metal kompleksi
4. SONUC VE TARTISMA

Bu ¢alismada ¢ikis maddesi olarak benzen-1,3,5-trikarboksilik asit kullanildi. Benzen-1,3,5-
trikarboksilik asit, 2,3-diamino-5-bromo piridin ile reaksiyona girerek, 5-(6-bromo-3H-
imidazo[4,5-b]piridin-2-il)izoftalik asit (TRMDAP) elde edildi. Elde edilen ligand ile gegis
metal kompleksleri ilerleyen asamalarda sentezlenecektir. TRMDAP ligandina ait FT-IR, *H-
NMR spektrumlari alinarak yapisi aydinlatildi.
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Sekil 3. (TRMDAP) FT-IR spektrumu
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Liganda ait FT-IR g¢alismasina bakildiginda 5-(6-bromo-3H-imidazo[4,5-b]piridin-2-
il)izoftalik asit (TRMDAP) sentezi i¢in; benzen-1,3,5-trikarboksilik asit’e ait karboksilik asit
C=0 gerilme titresimi 1698 cm™ iken reaksiyon sonucunda 1705 cm™’de ve 2,3-diamino-5-
bromo piridin’e ait C=N gerilme titresimi de 1665 cm™’de goriilmiistiir.

33 123 g
J

)

- s0000

v

T T
50 100 50

ppm (1)

Sekil 4. (TRMDAP) *H NMR spektrumu

Liganda ait 'H NMR calismasma bakildiginda, 5-(6-bromo-3H-imidazo[4,5-b]piridin-2-
il)izoftalik asit *H NMR spektrumunda OH protonlar1 incelendiginde, 8.64-8.59 ppm de OH
protonlaria karsilik gelen bir singlet kimyasal kayma degerinin meydana geldigi gozlendi.
Bunun yaninda diger 5-(6-bromo-3H-imidazo[4,5-b]piridin-2-il)izoftalik asit, CH=N alifatik
imin grubu ve H protonlarna ait degerlere bakildiginda 7.28-6.80 ppm arasinda kimyasal
kayma degerleri gozlendi. Ligandin 'H NMR degerleri yapilan diger analizler ile uyumlu ve
birbirini desteklemektedir.
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NONLINEAR NUMERICAL ISOMETRY ON MATRICES
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Abstract. Let Mn be the algebra of nxn of complex matrices, and let S be a subset of Mn
containing all rank one matrices. Complete characterization is given of the nonlinear
transformations on S that preserve the numerical radius of the usual products of matrices,
extending some former results.

Key words: operator, numerical radius, general preservers.
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Abstract:

Let Mn be the algebra of nxn of complex matrices. For 0>¢ and TEMn, let r(T) denote the -
pseudo spectral radius of T. We determine the structure of nonlinear maps on Mn preserving
the pseudo spectral radius of the product of operators in a sense that rTS= rd(T)$p(S) forall T,
S eMn. In Particular, we complement some resent results.
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NEW APPROACH TO A-WEYL'S THEOREM THROUGH LOCALIZED SVEP AND
RIESZ-TYPE PERTURBATIONS
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ABSTR ACT:

In this talk, we study the property ( bz) and which we had introduced in [Ben Ouidren K,
Zariouh H. New approach to a-Weyl’s theorem and some preservation results. Rend Circ Mat
Palermo. doi: 10.1007/s12215-020-00525-2], for an operator having the SVEP on the
complementary of distinguished parts of its spectrum. We prove in particular, that a bounded
linear operator T acting on a Banach space has the SVEP on the complementary of its upper
Fredholm spectrum if and only if T possesses property (bz). We also study the stability of this
property under several commuting perturbations, and we prove that if T possesses property (bz)
then f(T) + R possesses property (bz) for every Riesz operator R commuting with T and f €
Hol(a(T)).
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EFFICIENT IMAGE COMPRESSION USING AN ORTHOGONAL APPROXIMATE
DISCRET TCHEBICHEF TRANSFORM
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!Badjee Mokthar Annaba, Electronics
2 Badjee Mokthar Annaba, Electronics
$Badjee Mokthar Annaba, Electronics

Abstruct

The Discrete Tchebichef Transform (DTT) has become a popular tool in signal processing for
image and video compression due to its effective coding and decorrelation capabilities, which
are similar to those of the DCT. However, for real-time applications and embedded systems, it
is essential to develop approximate algorithms that minimize complexity, energy consumption,
and memory requirements. In fact, the discrete Tchebichef transform (DTT) has not gained as
much attention in the literature and remains relatively unexplored. To address this problem, we
propose a new low-complexity DTT approximation derived from the exact DTT transform by
eliminating the need for multiplications and bit-shift operations, relying solely on addition
operations. Compared to the state-of-the-art DTT approximations in image compression, our
proposed DTT approximations outperform existing DTT approximations in terms of
computational complexity and energy consumption. Additionally, they are particularly well-
suited for embedded systems where low bitrates are essential.

Key words: DTT approximation, image compression, energy conservation, low algorithmic
complexity.
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AN EFFICIENT PRUNED APPROXIMATE DISCRET TECHEBICHEF
TRANSFORM FOR IMAGE COMPRESSION IN WIRELESS VISUAL SENSOR
NETWORKS
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ABSTRUT

In recent years, the emergence of low-cost multimedia devices such as CMOS cameras and
microphones has led to the development of Wireless Multimedia Sensor Networks (WMSNSs).
These networks handle a significant amount of multimedia data, such as images and videos, in
addition to scalar sensor data. WMSNSs face additional challenges due to the nature and volume
of the multimedia data they transmit. One of the major challenges faced by WMSNSs is energy
consumption because transmitting multimedia information requires more resources and power
than transmitting scalar sensor data. This can lead to shorter network lifetimes and increased
maintenance costs. However, traditional compression algorithms such as JPEG, JPEG 2000,
and SPIHT are often not energy-efficient and require high computational costs and memory
access, making them unsuitable for resource-constrained sensor nodes. To overcome this issue,
an energy-efficient pruned DTT approximation for image compression is suggested that takes
into accounts the specific requirements and constraints of WMSNSs. This approximation
requires only additions and bit-shifting, making it very useful for extending the lifetime of both
sensor nodes and the entire network. Simulation results show that the proposed DTT
approximation reduces the number of arithmetic operations and, consequently, decreases
energy consumption and memory usage while still ensuring good image quality compared to
well-known approximations found in the literature.

Key words: DTT approximation, image compression, energy conservation, low computational
complexity, pruned approach.
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EFFECT OF TEMPERATURE INCREASE ON THE PHYSICO-MECHANICAL
BEHAVIOR OF FIBER-REINFORCED HIGH-PERFORMANCE CONCRETES
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Abstract:

Concrete structures in buildings or other constructions may subject to severe climatic conditions
and accidental conditions such as fire. Among many parameters, the safety of the structures
depends the thermal stability the residual mechanical properties of the concrete. Concrete
degradations can be observed following their physical and mechanical properties by
temperature elevation of fiber concrete. The result of several studies made it possible to have
explanations on the behavior of the heated concrete. The aim of this study was to investigate
the effect of polypropylene and steel fibers on the behavior of concrete subjected to high
temperature. Polypropylene fibers were added to the studies concrete mixes in order to improve
the concrete residual mechanical properties .News concretes were then designed, three groups
of concretes mixes were studies: concretes without fibers, concretes with polypropylene fibers,
concretes with steel fibers. The concrete specimens were subjected to various heating, from the
room temperature:20°-25°C,100°C,300°C,500°C and 700°C.The amount of steel fibers is 1%
in volume and 800g/1m?3 polypropylene fibers. The mechanical and physical properties of the
studied concrete were investigated.

Keywords: high performance concrete, polypropylene fiber, steel fiber, mechanical and
physical properties.
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POLAR APROTIC SOLVENT AS A HOMOGENOUS CATALYST IN AQUEOUS
DYE-ELECTROLYTE REACTION FOR DYE-SENSITIZED SOLAR CELLS

Associate Professor Dr. ROZINA KHATTAK

Department of Chemistry, Shaheed Benazir Bhutto Women University,
Peshawar 25000, Pakistan

ABSTRACT

Renewable energy is the fundamental energy source that is seen to have endless potential for
usage by humans. Numerous different sustainable fuels are produced using solar energy. One
readily used kind of thin-film photovoltaic panel is dye-sensitized solar cells. The way it
operates is by putting an electrical component in between the photosensitive electrode and the
fluid. There is a fluid involved in the process of making dye-based solar cells, which is basically
a dye-electrolyte reaction. Using pseudo-first order conditions, the kinetics of the reaction were
investigated spectrophotometrically in the sleceted solvent media. The straight-line equations
of integration approach were used to establish the reaction order that corresponded to the
reactants. Optimization was done on how different experimental factors affected the reaction’s
rate and rate constant. The findings were utilized to investigate the involvement of dimethyl
sulfoxide in the kinetics of the reaction and to suggest a likely electron-transfer mechanism
between dicyanobis(phen)iron(l11)-iodide. Based on the findings of this study, the reaction
mechanism may lead to the development of a dye-electrolyte interaction in the DSSC, which
may have the ability to improve the solar cell's efficiency in a more environmentally friendly
manner.
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EFFECT OF QUATERNARY SOLVENT MEDIA ON THE REDOX KINETICS OF
DICYANOBIS (2,2'-BIPYRIDYL) IRON (I11)-10DIDE

Associate Professor Dr. ROZINA KHATTAK

Department of Chemistry, Shaheed Benazir Bhutto Women University,
Peshawar 25000, Pakistan

ABSTRACT

The oxidation reduction process of dicyanobis(2,2'-bipyridyl)iron(l11)-iodide has the potential
to enhance the stability and efficiency of dye-sensitized solar cells (DSSCs). Dicyanobis(2,2'-
bipyridyl)iron(l1l) acts as a sensitizer and iodide is a well known mediator for a DSSC. The
selected sensitizer-mediator interaction could be advantageous from an economic and
environmental standpoint because photosensitive iron complexes are inexpensive
environmentally benign as compared to ruthenium complexes. A DSSC can benefit
economically and environmentally from homogeneous catalysis, as demonstrated by the fact
that 5% tertiary butyl alcohol- 5% dimethyl sulfoxide- 10% dioxane- 80% water can catalyze
the electron transfer process between the sensitizer and the mediator in an aqueous
solution. Since organic solvents are flammable and volatile by nature, it was anticipated in this
research project that the mixed solvent system would continue to work as intended to increase
the stability and effectiveness of DSSC in a way that was greater to that of the single organic
solvent or their mixes. In order to uncover the reaction mechanism, it is crucial to determine
the Kinetics of the electron transfer reaction using the selected co-solvent mixture and forecast
the mechanism. The effect of different characteristics experimental parameters on the reaction’s
rate were determined in order to quantify the effect of each these parameters before proposing
a mechanism. This study demonstrated the effects of reactants concentration, product
concentration, and acidity, ionic strength and temperature on the rate or rate constant of the
reaction. This reaction's was discovered to follow a complex kinetics with parallel reactions.
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CLASSICAL GENRES OF LITERARY CRITICISM
ODOBI TONQIDIN KLASSIiK JANRLARI

ULDUZ FORHAD Q9HROIMANOVA

Filologiya Uzra Falsafo Doktoru,
Azarbaycan Dovlot Pedaqoji Universiteti, “9dabiyyat” Kafedrasinda Bas
Orcid iD: 0009-0003-4418-9319

Abstrakt: Odobi tonqidin vazifasi badii asari, adobi prosesi elmi sokilds izah, sorh etmok,
yaziglya komok gostormok, oxucu ilo yazi¢i arasinda korpli olmaqdir. ©dobi tonqidi adobi
prosessiz tasavviir etmok miimkiin deyil. ©dabi tonqid daim adobi prosesi izloyir, onun ugur vo
nogsanlarint arasdirir, badii a9sorlors miiasir hoyatin toloblori baximindan qiymot verir, adobi
prosesi tonzimloyir, yazigiya maslohot, istiqgamot verir, onun yaradiciligindaki ugur vo
ndgsanlari gostorir. ©Odobi tonqidin janrlarini sarti olaraq 2 yera bolmak olar:

[.Odoabi tonqidin tarixi (klassik) janrlar
I1.Odobi tonqidin miiasir (¢cagdas) janrlari
I. ©dabi tonqidin tarixi (klassik) janrlarina daxildir: Sorh, oadobi risalo, dibaga, tozkirs, cling.

Sarhlor tarixon sorh, miiasir dovrdos iso resenzeya adlanir. Sorh odobi tonqidin on godim janridir.

Sorh janrinin asas moqsodi badii asaori sads, aydin, anlasigli bir dildo izah etmokdir. Tozkiro
iso taninmig insanlarin ayri-ayri yazigi vo sairlor haqqinda toplandigi topludur. Tozkiralor
Azorbaycan adobiyyatsilinashiginin ilk vo on uzundmiirlii, hom do kiitlovi sokillorindon biridir.
Tozkiro miislliflori do taninmis insanlar olurlar. Tozkirolor zahiron miiasir dovriin toplu,
almanax vo antologiyalarimi xatirladir. Tozkirolordo ayri-ayri miislliflor hagqinda elmi-
informativ moalumat verilmis, onlarin biografiyasi vo yaradiciliq yolunun bir sira miibahisoli
moqgamlarina aydinliq gotirilmisdir. Ciing sairlorin 6z dastxetlori ilo olan osorlorinin 6z alyazma
toplusudur. ©dabi risalalords aruz vazni, qafiys, badii tasvir vasitalari, poetik fiqurlar, seirin
Olctilori, badii sonatkarliq va s. kimi masalolor haqqinda molumat verilmisdir. Dibaga iso klassik
Sorq odobiyyatinda divanlara, poemalara yazilmis miigoddimalordon ibaratdir.

Acar sozlar: odabi tonqid, janr, sorh, adabi risals, dibago, tozkirs, ciing.

Abstract: The task of literary criticism is to scientifically explain and interpret the literary
work, the literary process, to help the writer, to be a bridge between the reader and the writer.
Literary criticism cannot be imagined without a literary process. Literary criticism constantly
follows the literary process, examines its successes and shortcomings, assesses artistic works
in terms of the requirements of modern life, regulates the literary process, gives advice and
direction to the writer, and shows the successes and shortcomings of his creativity. Genres of
literary criticism can be conventionally divided into 2 parts:

I. Historical (classical) genres of literary criticism
I1. Modern (contemporary) genres of literary criticism

I. Historical (classical) genres of literary criticism include: Commentary, literary treatise,
preface, tazkira, jung.
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Historically, commentaries are called commentaries, and in modern times they are called
reviews. Commentary is the oldest genre of literary criticism. The main purpose of the
commentary genre is to explain the work of art in a simple, clear, understandable language.
Tazkira is a collection of well-known people about individual writers and poets. Tazkirs are
one of the first and longest-lived, as well as mass images of Azerbaijani literary studies. Authors
of Tazkira are also well-known people. Tazkirahs seem to resemble collections, almanacs and
anthologies of the modern era. Scientific and informative information about individual authors
was given in the commentaries, and a number of controversial points of their biography and
creative path were clarified. Jung is a collection of autographed works of poets. In literary
treatises, aruz verse, rhyme, means of artistic description, poetic figures, measures of poetry,
artistic craftsmanship, etc. information was given about such issues. The preface consists of
introductions written to divans and poems in classical Eastern literature.

Key words: literary criticism, genre, commentary, literary treatise, preface, tazkira, jung.

Odobi tonqidin vazifasi badii asari, adabi prosesi elmi sokildo izah, sorh etmoak, yazigiya kdmok
gostormak, oxucu ilo yazig1 arasinda korpii olmaqdir. ©dabi tonqidi adabi prosessiz tosovviir
etmok miimkiin deyil. ©dobi tonqid daim odabi prosesi izloyir, onun ugur vo ndqgsanlarini
arasdirir, boadii osorloro miiasir hoyatin toloblori baximindan qiymat verir, adobi prosesi
tonzimloyir, yazigiya maslohat, istigamot verir, onun yaradiciligindaki ugur vo ndqsanlari
gostarir. Ancaq sag olan, hal-hazirda miiasir hoyatda yasayan yazig, sair haqqinda giinii bu giin
no danisilib, no yazilirsa, no verilis gedirso bu onun tonqididir. Demsali, odobi tonqiddir.
Masolon: Noriman Hosonzads, Razmiz Rovson, Anar vo b. hal-hazirda yasayib yaradir, onun
haqqinda yazilanlar, gdstorilonlor odobi tonqiddir. Ancaq onlar tarixa qovusandan sonra onlar
haqqinda olan homin yazilar, televizorda yayimlanan verilislor odobiyyat tarixino gevrilir.

Azorbaycan adobi tonqgidinin ilk monbaolori asagidakilardir:
1.Folklor 2. Klassik adobiyyat

Qadim vo orta osrlari odobi tonqid tariximizin hazirliq morholosi adlandirmaq olar. XI asrdo
Azarbaycanda Xotib Tobrizi, Yusif Xoylu, XIII asrda Nasiraddin Tusi, Mohammaod Ovfi, XIV
osrdo Ossar Tobrizi, Sorafoddin Hoson Rami Tobrizi, Mohommoad Rafi badii asarlora sorh
yazmis, adobi-tonqidi yaradiciligla mosgul olmagin anonasini yaratmislar. Osl adobi tonqid iso
XIX asrds formalagsmaga baslamisdir. XIX asrdo foaliyyoto baglayan adobi maclislor “Beytiis-
sofa”, “Giliistan”, “Divani-hikmat”, “Maclisi-iins”, “Maclisi-foramusan”, “Fovciil-fiisoha”,
“Onciimanii-stiora” vo s. Maqals ¢ap etdirmak, adobi prosesi sistemli izlomok holo tonqidgi
olmaq demok deyil. Tonqgidg¢i adobi prosesin inkisafina diizgiin istigamot vermolidir. Tonqid
yazi¢l Uglin do ohomiyystlidir. Belo ki, tonqidi moqalo yazicinin yaxs1 cohatlorini
qiymatlondirmoklo yanagi, sohvlorini do gdstorir. Bununla da yaziginin bir daha homin
sohvlarini tokrarlanmamasina istiqamat verir.

Odabi tonqidin janrlarini sorti olaraq 2 yers bolmak olar:

[.©dabi tonqidin tarixi (klassik) janrlar

I1.Odabi tonqidin miiasir (¢agdas) janrlar

I. ©dobi tonqidin tarixi (klassik) janrlarina daxildir: Sorh, adobi risals, dibago, tazkirs, cling.

1. Sorhlor: Sorhlor tarixon gorh, miiasir dovrds iso resenzeya adlanir. Sorh adabi tonqidin on
gadim janridir. Sorh janrmin aosas mogsadi badii osori sado, aydin, anlasiqh bir dildo izah
etmokdir. Sorhin ilk niimunolori orob odobiyyatsiinasliginda yaranmigdir. IX osrdo iso ©Obu
Tommanmin (798-843) vyaradiciligit fonunda biitovliikdo poeziyada metaforik iislubun
darinlogmasi sorhin genis yayilmasina tokan vermisdir.

42



I1. INTERNATIONAL SCIENCES CONFERENCE
July 27-28, 2024, Eskisehir, Tiirkiye
CONFERENCE BOOK

Orob odobiyyatsiinaslar1 olan ©bu Bokr as-Sulinin (?-946), Ibn Cinninin (932-1002), Obu
Tommam vo Ol-Miitonobbinin (915-965) divanlarina yazdiglari sorhlorlo bu janrin osasi
qoyulmusdur. Serhgilik ilk dovrlorde ayri-ayr sairlorin divanlarinin qrammatik baximindan
tohlilino sdykonmisdir. Azorbaycanda sorh¢ilik moktabi 6z ononslorini IX osrdon baslayaraq
miiqaddos kitabimiz Qurana yazilmis sorhlordon alir. Umumon Seorq sorhgilik moktobi Hind
sanskrit abidosi tamamlanan vaxtdan etibaron “Qurana sorhlor yazilmaga baslanir.
Azorbaycanda ilk nazari moktob sorhcilik maktobi X1 asrdon foaliyyot gdstormaya baglamigdir.
Sorh nazariyyssinin son abidalori bunlardi:

1.”Kavyalamkara” (VIII asr)- Hind Sanskrit poetikas1 ( sutr tolimi ) ononolori
2.IX osrdon etibaron miigoddos Qurana yazilan sorhlor

Sorh bir janr kimi “tonqid-biblioqrafiyaya” yaxin olmus vo yazi¢1 ilo oxucu arasinda anlagma,
alaqe yaratmaq moagsadini izlomisdir. Qadim d6vrlords sarhlards asarlor beyt-beyt izah edilirdi.
Mogsad badii osorlorlo oxucu arasinda korpili yaratmaqdir. Sorhgilor dovrlorinin moshur
filoloqglar1 idilor, taninmis sairlorin asarlorini beyt-beyt izah edir, onlarin monasini agirdilar.
Sorhgilordon orta asr sairlorinin 6zlori kimi ensiklopedik bilik, zongin molumat tolob olunurdu,
yeri diisdiikco basqa sorhgilorlo do miibahiso edirdilor. Sorh, ciling, tozkiralords asora ciddi,
qorazsiz yanasmagi tolob edir, seirin mozmununu, mona vo forma miixtolifliyini agir, dovriin
islok odobi janrlarina miinasibot bildirirdilor. Belo sorhgilor igindo Xotib Tobrizi, Yusif Xoylu,
Eyn ol-Quzat mozmunlu sorhlari ilo xiisusilo segilirdilor. EIm alominda Xotib Tabrizinin (XI
osr) “Sorh divan ol Homaso”, “Sorh divan Obu Tommam”, “Ol kafi fi elemey ol oruz val gqovafi”,
Yusif Xoylunun (XII osr) “Tonvir”, Nasraddin Tusinin (XIII asr) “Miizaniil-osar”, “Osas iil
iqtibas”, Ossar Tabrizinin (XIV asr) “Ol vafi fi tedadil-qo vafi”, Sorafoddin Hoson Rami Tobrizi
(XV osr) “Risaleyi-comi miixtosor” adlt sorhlori molumdur. Xotib Tabrizi orobdilli poeziyaya
miikommaol gorhlor vermis sorhgilordondir. “Seiri tohlil etmok onu yazmaqdan ¢otindir” fikrini
osaslandirmaga ¢alisan Xotib Tobrizi mozmun vo formanin dialektik vohdotini do sairlordon
tolob edirdi. Sorhgilor pesokar tonqid¢i olmamis, odobi-tonqidi osorlor yazmamislar. Onlar
misrani, beyt vo bandi sorh edondo, badii yaradiciliga miinasibot bildironds hasiyslors ¢ixmis,
elmin bir ¢ox sahosindon, kainatdan, tobiot vo comiyyot hadisolorinin bonzarsizliyindon
danigmiglar. Sorhgilikdo Xatib Tobrizinin ononalorini Yusif Xoylu ugurla davam etdirmisdir.

2.Tozkira: Tanminmis insanlarin ayri-ayr1 yazigi vo sairlor haqqinda toplandigi topludur.
Tozkiralor Azorbaycan odabiyyatsiinashigmin ilk vo on uzundémiirlii, hom do kiitlovi
sokillorindan biridir. Tozkira miislliflori do taninmis insanlar olurlar. Tozkiralor zahiron miiasir
dovriin toplu, almanax va antologiyalarini xatirladir. Tozkiralords ayri-ayri muslliflor haqqinda
elmi-informativ molumat verilmis, onlarin bioqrafiyasi vo yaradiciliq yolunun bir sira
miibahisoli mogamlarina aydinliq gotirilmisdir. Tozkiralor klassik odobi irsin toplanmasi,
sistemlogdirilmosi, saf-cliriik edilmosi, yayilmasi, tobligi vo nasildon-naslo Otiiriilmasi
sahasinda aparict mévgeyos malik monba kimi doyar dasimaqdadir.

“Tozkira” termini orab mongali olub “zikr”-xatirlamaq, anmaq, yada salmaq monalarini ifads
etmokdodir. Orob odobiyyatsiinashiginda “tozkirs” termini ovozino “tobokat” istilahi
islonmokdadir. Tiirk vo fars odobiyyatslinasliginda iso “tozkire” termini daha ¢ox isloklik
gqazanmisgdir. Azorbaycan adobiyyatsiinasliginda yazilan tozkirslor igorisindo ©hdi Bagdadinin
“Giilgoni-siiora”, Sam Mirzonin “T6hfeyi-Sami”, Sadiq bay Ofsarin “Macmaiil-xovas”, Liitfali
boy Azorin “Atosgods”, Seyid Ozim Sirvaninin “Tozkireyi-Seyid ©zim”, Mir Mohsiin
Novvabin  “Tozkireyi-Novvab”, Mohommod aga Miictohidzadonin “Riyaziil-asiqin”,
Mohammaoadsli Tarbiyatin “Danigmaondani-Azarbaycan” tozkirolori xiisusi yer tutur. Tozkiralor
ilk monbo vo qaynaq rolunu oynayir.
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Xotib Tobrizi, Qotran Tobrizi, Xaqani Sirvani, Nizami Goncovi, Imadaddin Nasimi,
Moshommad Fiizuli, Saib Tabrizi, Molla Vali Vidadi, Molla Ponah Vagqif vo digor Azorbaycan
klassiklori haqqinda bir ¢ox elmi-nozeri vo bioqrafik ohomiyysto malik olan molumatlar
tozkiralorde 6z oksini tapmisdir.

3. Ciing: Sairlorin 6z dostxatlari ilo olan asarlorinin 6z slyazma toplusudur.

4. Odobi risala: Risalolordo oruz vozni, qafiys, badii tosvir vasitolori, poetik fiqurlar, seirin
oOlgiilori, badii sonatkarliq vo s. kimi masalolor haqqinda molumat verilmisdir. Azarbaycan
odobiyyatsiinaslig1 tarixindo odobi risalonin bir sira maraqli niimunalori mévcuddur. Xotib
Tabrizinin “Oruz va qafiys elmlorinin yekunu” (“Ol kfi fi elmey ol-oruz va qovafi”), Sorafoddin
Raminin “Asiqlorin  dostu”(“Onisiil-lissaq”), “Hodayiqiil-haqayiq”, Vohid Tabrizinin
“Risaleyi-comi-miixtosor” vo basqa osorlori odabi risalonin orijinal niimunolori hesab
olunmagqdadir.

5. Dibaga: Klassik Sorq odobiyyatinda divanlara, poemalara yazilmis miigoddimolorden
ibaratdir. Biitovliikds sairin s6z sonati ilo bagli nozori baxislar mocmusunu oks etdiron dibagalor
hamginin dévriin adabi-estetik prinsiplorini dyronmak {igiin oshomiyyatli qaynaqlardandir.

Dibagalords sairlorin verdiyi molumatlar:

1. Divanin yazilma sababi haqqinda molumat vermislor.

2. Divana daxil edilmis poetik niimunslorin yaranmasina aydinliq gotiriblor.

3. Fordi yaradiciliq lislubuna diqqgat yonaldiblor.

4. Oz osarlori iizorinds neco islomalori ilo bagl miilahizolor irali siirmiislor.

5. Sairin 6z dovrii, miihiti, biografiyasi, yaradicilig1 haqqinda melumatlara yer verilmisdir.

6. Dibagolordo sair vo hokmdar, sonotkar vo zaman, soxsiyyot vo miihit vo s. kimi ciddi sosial
problemlora yer vermiglor.

Azorbaycan adobiyyatinda Mohommad Fiizuli orob, fars, tiirk dilindo yazdig1 divanlarina daxil
etdiyi bazi poemalara dibagolor do yazmisdir. Dibagolorls yanasi, divanlara yazilmis xatimolor
do adobi tonqidin klassik janr1 hesab olunur. Xitamo “xitam etmok, son vermok” demakdir.
Kitabin, asorin axirina slavs edilon xiilasadir ki, burada asarin naticasi, sonu haqqinda molumat
olds etmok miimkiindiir.
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Microelectronics development depends on novel with controlled properties materials. For this
purpose the eutectic composites based on I11-V compounds and 3dmetals, where the metallic
phase with needle-shaped are form and oriented parallel in the matrix, may be used for
galvanomagnetic, thermomagnetic, photothermomagnetic and strain sensitive translators[1-4].
Diluted magnetic semiconductor materials based on 111-V compounds and 3d-metals eutectic
composites, unlike doped compounds having a stable composition and properties [5-8], are
promising materials for spintronic devices [9-11]. InSb-CrSb and GaSb-CrSb eutectics, where
CrSb antiferromagnetic needles are distributed in GaSh, and InSb matrix are of significant
interest. One of the main features of eutectic composites obtained based on InSh, GaSb and 3d
- transition elements is the anisotropy in kinetic coefficients depending on the direction of metal
needles [5-8]. These composites, which combines both semiconductor and metallic properties,
behave as nonhomogeneous semiconductors since metal needles are distributed parallel to the
crystallization direction. Different models were proposed in order to determine composite
physical parameters. In the present study, heat and electrical conductivity of the InSb-CrSb and
GaSh-CrSh composites was calculated based on the theory of effective ambient. It has been
shown that in calculatin of theheat and electrical conductivity, the inter-phase zones should be
taken into consideration. The effective electrical conductivity in the direction of crystallization
(1) and perpendicular to it () was calulated by the following expressions:

=(1-2)1-c1+c+11+ccl+2 11+cc-1, |=111+c+ 2cl+c

here o1 and o2 are the electrical conductivity of the matrix and metal phase, c is the volume
ofmetal needles in the total volume.
The following formula is used for the effective thermal conductivity in parallel (K;) and
perpendicular (K) to the metal needles:

Ki=K2+(1-¢)(K1-K2,K=K2+2K21-cK1-K22Ko+cK1-K2,c=ViNil-ViNi,
here N; is the density of the metal phase, Viis the volume of the metal needles.

It has been shown that the role of the interphase zone in anisotropy of electric and thermal
conductivity of eutectic compositions of the semiconductor-metal type is substantial and that it
IS necessary to take into account volume fractions of the interphase zone in computation of
effective thermal conductivity in the framework of the effective medium theory [12].
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The influence of the inclusions on the thermal conductivity is negligible due to their low volume
fraction.The heat transfer mechanisms have been discussed in the framework Callaway model
[13].

The thermal conductivity calculated with taken into account the role of the charge curriers
transfer, point defects, three-phonon normal and three-phonon umklapp processes and the
mechanism of resonance transfer of ionization energy.
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GUT MICROBIOME IN PATIENTS WITH PSORIASIS
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Background A growing body of evidence highlights that intestinal dysbiosis is associated with
the development of psoriasis. The gut—skin axis is the novel concept of the interaction between
skin diseases and microbiome through inflammatory mediators, metabolites and the intestinal
barrier. The gut microbiome affects skin homeostasis through its influence on the signaling
pathways that coordinate epidermal differentiation. The objective of this study was to synthesize
current data on the Deniplant natural modulator of the gut microbiome in patients with
psoriasis. Materials and methods All studies confirmed the association of psoriasis and gut
microbiota dysbiosis. We describe the recent advances regarding the interplay between gut
microbiota and the skin. Thus, the microbiome can be considered an effective therapeutical
target for treating this disorder.Results This presentation provides a detailed and comprehensive
systematic study regarding gut microbiome in patients with psoriasis. These results are
supported by clinical observations based on a case serie showing improvement in psoriatic skin
lesions after Deniplant natural modulator. It is still not clear whether psoriasis is an effect or a
cause of the observed disbalance between beneficial and pathogenic microbes. In this context,
the study provides very interesting results, showing significantly greater changes in the gut
microbiome of patients with psoriasis treated Deniplant natural modulator Conclusion There is
a significant association between alterations in gut microbial composition and psoriasis.
Intestinal dysbiosis is a state of imbalanced gut microbiome that eventually has a negative
impact on skin function and integrity. Deniplant natural modulator is a potential therapeutic
strategy in patients with psoriasis

Keywords: dysbiosis, microbiome, psoriasis, gut-skin axis, gut barrier, Deniplant
nutraceuticals
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IMPROVED EFFICIENCY OF MAPBI3 PEROVSKITE SOLAR CELLS THROUGH
A NUMERICAL STUDY UTILIZING T102/ZNO AS BILAYER ETLS

KHADIJA BOUGHANBOUR

Abstract

This paper utilized the SCAPS-1D Simulator to examine the photovoltaic characteristics of
perovskite solar cells utilizing lead-free MAPDI3.The theoretical device outputs obtained
through the simulation were compared with experimental results, confirming the accuracy of
the simulation. The study examined the influence of the thickness and carrier concentration of
the absorber layer and different bilayer electron transport layer (ETL) options to optimize the
device's performance and achieve higher efficiency. An improved efficiency of 29.26% was
achieved at optimized thicknesses of 800nm for the absorber layer with the employment of
bilayer ETL TiO2/ZnO.
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Abstract

In the current digital era, a crucial need for business success is moving toward a more data-
driven culture. Few studies have looked at how the application of marketing analytics affects
customer agility and satisfaction; instead, most have focused on how marketing analytics affects
business performance. We created a conceptual framework based on the dynamic capabilities
view and other research to investigate how marketing analytics utilization affects customer
satisfaction and customer adaptability. Customer analytics offer a novel form of marketing
intelligence by simulating both historical and contemporary customer behavior. This paper
explores the potential integration of this knowledge with conventional marketing research
methods. Significant overlap between the two functions knowledge-based capabilities points to
the need for rationalization, particularly in situations where organizational ties cause disputes
over the resources allotted to each. This study focuses on product and promotional techniques
as it investigates the connection between marketing tactics and customer satisfaction in the fast-
food restaurant sector. Important findings from a representative sample of few respondents are
presented in the study. Results show that product tactics that draw in and please customers the
most include launching new products, bringing local and international flavors, providing
distinctive menu items, and upgrading current offerings. Furthermore, celebrity endorsements
and emotionally charged advertising campaigns have a powerful influence on what people
decide to buy. In order to improve total customer happiness, the study emphasizes the
significance of a holistic marketing strategy that harmonizes both product and promotional
activities.

Keywords: Customer satisfaction, Holistic Marketing strategy, Digital marketing, Marketing
Analytics, learning, Customer analytics.
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