DERS BiLGi FORMU

FAKULTE /ENSTITU ADI Fen Edebiyat Fakiiltesi
BOLUM / PROGRAM / . R .
ANABILIM DALI ADI Molekiiler Biyoloji ve Genetik
DERSIN ADI Enzimoloji
DERSIN KODU MBG4052
YEREL KREDIiSi 3
AKTS KREDISi 5
HAFTALIK DERS SAATI 3
HAFTALIK UYGULAMA SAATI | 0
HAFTALIK LABORATUVAR 0
SAATI
ONKOSULLAR Yok
YARIYIL Giiz, Bahar
DERSIN DIiLi Ingilizce, Tiirkce
DERSIN SEVIYESI Lisans
. R Secmeli @Molekiiler Biyoloji ve Genetik Lisans Program
DERSIN TURU
. . . Uzmanlik/Alan Dersleri
DERSIN KATEGORISI

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Boliimii
BiRIM
DERSIN KOORDINATORD Bureu GUNDUZ ERGUN
ASISTAN(LAR)
Bu dersin amaci, enzimlerin yapisini, fonksiyonlarini ve kinetik 6zelliklerini temel diizeyde
kavratmak; enzim saflastirma, karakterizasyon, immobilizasyon ve optimizasyon yontemlerini
DERSIN AMACI ogretmek; biyoinformatik ve miihendislik yaklagimlariyla enzimlerin tasarimi ve endiistriyel

uygulamalarii degerlendirme becerisi kazandirmaktir.

DERSIN iCERIGi

Enzimlerin yapisi, smiflandirilmasi ve fonksiyonlar;; enzim kinetigi ve katalitik
mekanizmalar; enzimlerin saflastirilmasi, immobilizasyonu ve karakterizasyon yontemleri;
enzimlerin biyoinformatik araglarla tanimlanmasi; rasyonel dizayn ve yonlendirilmis evrim
yaklagimlariyla enzim miihendisligi; enzimlerin optimizasyonu ve endiistriyel uygulamalari;
kimya ve ilag endiistrisinde biyokataliz siiregleri.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

[1] Jaeger, KE., Liese, A., Syldatk, C. Introduction to Enzyme Technology. Learning
Materials in Biosciences, Springer, Cham. 2024.
https://doi.org/10.1007/978-3-031-42999-6

Ders Ogrenim Ciktilari

Bu dersi basariyla tamamlayan dgrenciler,

1. Enzimlerin yapisini, fonksiyonlarini ve kinetik 6zelliklerini agiklayabileceklerdir.

2. Enzimlerin saflastirilmasi, immobilizasyonu ve karakterizasyonu i¢in kullanilan
yontemleri uygulayabileceklerdir.

3. Enzim miihendisligi yaklasimlarini ve biyoinformatik araglarin enzim tanimlamadaki
kullanimini degerlendirebileceklerdir.

4. Enzimlerin endiistrideki uygulamalarini yorumlayarak avantaj ve smirliliklarini
tartisabileceklerdir.
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5. Enzim miihendisliginde kullanilan giincel literatiirii takip ederek elestirel bir bakis
acistyla degerlendirme yapabileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:

Laboratuvar:

Uygulama:

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast 3

e  Format: Yiiz ylize. Coktan se¢meli kisa sinav (5-10 dakika)

e  Detayh Degerlendirme Kriterleri:

- Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

% 15

Odev:

Sunum/Jiiri:

e icerik: Ogrencilerin enzim miihendisligi konusunda yaymlanmis bir
aragtirma makalesini detayli sunumu

® Format: S6zli sunum (15 dk)

® Detayh Degerlendirme Kriterleri:
-Bilimsel i¢erik (50%)
Konunun 6zgiinliigii, aragtirma amaci, yontemlerin uygunlugu, veri 1 % 25
analizi ve literatiir kullanimi.
-Sunum Becerileri (30%)
Anlatimin ag¢ikligi, sunumun akisi, zaman yonetimi ve izleyiciyle
etkilesim.
-Gorsel ve Teknik Sunum (20%)

Slayt tasarimi, grafik/sekil kullanim1 ve sunum araglarini etkili
kullanma.

Proje:

Seminer/Workshop

Ara Simavlar:

e fcerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

® Format: Yiiz yiize. Smav (60-90 dakika)

1 %20

®  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarimin anlasildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢oziilebilmesi

-Teorik diisiinme siire¢lerinin yiiriitiilmesi

Final:

® lcerik: Dersin tiim igerigini kapsayan kapsaml1 sorular
® Format: Yiiz yiize. Smav (60-90 dakika)
® Detayh Degerlendirme Kriterleri: 1 %40

- Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi

- ileri diizey problem ¢6zme becerilerinin kullanilabilmesi ve ilgili
konularin derinlemesine yorumlanabilmesi
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Dénem ici Cahsmalarin Basar1 Notuna Katkisi %60
Final Sinavinin Basar1 Notuna Katkisi %40
TOPLAM %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Enzim Teknolojisine Girig 1. Enzim teknolojisi alan1 ve tarihsel siireg, modern

1 enzim arastirmalar ve endiistriyel enzim
Simif-i¢i Tartigma (5 dk.): Enzimlerin endiistriyel uygulamalar1 | uygulamalarmin okunmasi. Kaynak: Ders kitabi-
hakkinda tartismanin yapilmasi Boliim 1
Konu Anlatimi: Enzim Yapi1 ve Fonksiyonu

2 1.Enzimlerin yapis1 ve fonksiyonunun okunmast.
Smif-i¢i Tartisma (5 dk.): Posttranslasyonel modifikasyonlarm | Kaynak: Ders kitab1, B6liim 2
enzim aktivitesine etkisi ile ilgili tartigmanin yapilmasi
Konu Anlatimi: Diziden Substrat Kompleksine Enzim
Modellemesi 1.Protein sekans alaninin incelenmesi, yapisal

modelleme, molekiiler docking, protein yap1 ve

3 Smif-i¢i Tartisma (5 dk.): Mekanistik ve kinetik modellemenin | dinaklerinin mekanistik modellerinin okunmast.
entegrasyonu ile ilgili tartismanin yapilmast Kaynak: Ders kitabi, Bolim 3
Kisa Smav 1 (10 dk.): Ders sonunda, derste islenen konular | 2. Kisa Siav 1: Kaynak Ders Kitabi: Bolim 1-2
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Enzim kinetigi 1. Kimyasal katalizler, enzim kinetik modelleri,

4 kinetik parametrelerin belirlenmesi, enzim
Smif-i¢ci Tartisma (5 dk.): Enzimin Kkatalitik aktivitesini | inhibisyonu konularmin okunmasi. Kaynak: Ders
etkileyen parametreler hakinda tartisma yapilmasi Kitabi, Béliim 4
Konu Anlatimi: Aktiviteye Dayali Enzim Tarama ve
Tanimlama Y ontemleri .

1. Ideal enzim kavrami, enzim tanimlama

5 Smf-i¢ci Tartisma (5 dk.): Enzim tammlamada metagenom llzaynTklan, al;(twlte temlglll en]?rlr; tam]zr.)lal;naB"l"

verilerinin kullanimi1 konusunda tartisma 6onu arinin okunmast. Kaynak: Ders kitabt, Bolum
. Kisa S 2: K k: Ders kitabi, Bolim 3,4

Kisa Sinav 2 (10 dk.): Ders sonunda, derste islenen konulari 158 Sinay ayna ers Kitabt, Bolum

iceren bir kisa sinavin yapilmasi

Ogrenci Sunumlar:

Sinif-i¢i Uygulama (15 dk.): Enzim miihendisligi konusunda

6 yaymlanmis bir aragtirma makalesi sunumu Sunumlarin hazirlanmasi
Smif-i¢gi Tartisma (5 dk.): Enzim miihendisligi ile ilgili
makalenin tartisiimasi
Konu Anlatimi: Enzim Tanimlama i¢in Biyoinformatik
Araglar 1. Gen sekansindan enzim fonksiyonuna, homoloji

- aragtirmast, ¢oklu protein hizalamasi, filogenetik
Sinif-i¢i Tartisma (5 dk.): Erisimi agik veri tabanlarinin yeni analiz konularmin okunmasi. Kaynak: Ders kitabi,
enzim katalizorlerinin belirlenmesindeki yeri hakkinda Bélim 7
tartigilmast

3 Ara Smav Sinav haftasina kadar islenen tiim konularin tekrar

edilmesi
Konu Anlatimi: Enzimlerin Optimizasyonu
Sinif-i¢i Tartisma (5 dk.): Rasyonel protein dizayni ve 1‘“ E“nzimler.in optimizasyon stratejileri, mutant
Onlendirilmis evrimin enzim optimizasyon ¢aligmalarinda kittiiphanesi olusturulmast, tarama ve segme
9 y, R S ) p ) yon galls konularmin okunmasi. Kaynak: Ders kitabi, Bolim
birbirlerine gore avantaj ve dezavantajlarinin tartigilmasi 8
2. Kisa Sinav 3: Kaynak: Ders kitabi, Bolim 6,7
Kisa Smav 3 (10 dk.): Ders sonunda, derste islenen konulart
iceren bir kisa sinavin yapilmasi
. - )
10 Ogrenci Sunumlari Sunumlarin hazirlanmasi

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 3/10




Smmif-ici Uygulama (15 dk.): Enzim miihendisligi konusunda
yayinlanmis arastirma makalesi sunumu
Sinif-i¢i Tartisma (5 dk.): Enzim miihendisligi ile ilgili
makalenin tartigilmasi
Konu Anlatimi: Enzim Uretimi 1. Konak organizma seg¢imi, 6karyotlarla veya
prokaryotlarla iiretim, ekspresyon ve regiilasyon
11 Sinif-i¢i Tartisma (5 dk.): Hangi enzimin iiretiminde hangi sistemi se¢imi, protein liretiminin optimizasyonu
konak organizma kullanilmali, dkaryotik ve prokaryotik konularmin okunmasi. Kaynak: Ders kitab1, Bolim
konaklarin se¢imi hakkinda tartisma 9
Konu Anlatimi: Enzim Saflagtirma
1. Enzim saflastirma parametreleri ve proses
12 . . S gelistirme konularinin okunmasi. Kaynak: Ders
Sinif-i¢i Tartisma (5 dk.): Farkli kromatografi tekniklerinin . sopee
) B kitabi, Boliim 10
enzim saflagtirmada nasil kullanildig1 konusunun tartigilmasi
Konu Anlatimi: Enzim Immobilizasyonu
1.Enzim immobilizasyonu metadolojisi, molekiiler
13 Sinif-i¢i Tartisma (5 dk.): Enzim immobilizasyonunun ve ﬁz1k0k1m}./as.al etkilerl, performans zellikleri
rer . . . . ve metod se¢imi konularmin okunmasi. Kaynak:
gelecekte yeml%kgl enzim miihendisligi uygulamalar1 Ders kitab1, Boliim 11
konusunda beyin firtasi yapilmasi
Konu Anlatimi: Uygulamali Biyokataliz Ilkeleri 1. Kofaktér bagimli biyotransformasyon, substat
dozu ayarlama yaklasimlari, {riin ayrigtirma
14 Sinif-i¢i Tartisma (5 dk.): Enzimatik reaksiyonlarda hiz yaklagimlari,  Derasematizasyon  yaklasimlari
kisitlayict basamaklari iyilestirmek igin neler yapilabilecegi konularinin okunmasi. Kaynak: Ders kitab1, Bolim
konusunda beyin firtmasi yapilmast 13
Konu Anlatimi: Kimya ve {lag Endiistrisinde Enzimler
1. Kimya ve ilag¢ sektoriinde enzimlerin
15 Simif-i¢i Tartisma (5 dk.): Kimya ve ilag endiistrisinde kullaniminin tarihgesi ve giincel durumunun
enzimlerin tarihsel ve giiniimiiz uygulamalari konusunda okunmasi. Kaynak: Ders kitabi, Béliim 14
tartigmanin yapilmast
16 Final Smavi Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam Isyiikii
Ders Saati 14 3 42
Laboratuvar
Uygulama (sozlii Sinav)
Arazi Calismasi
Sinif Dis1 Ders Calismasi 14 2 28
Derse Ozgii Staj
Odev
Kiiciik Sinavlar/Stiidyo Kritigi 3 5 15
Projeler
Sunum / Seminer 2 10 20
Ara Smavlar (Simav Siiresi + Smmav
Hazirhk Siiresi) 1 20 20
Final '(Smav Siiresi + Simnav Hazirhk 1 30 30
Siiresi)
Toplam I yiikii: 155
Toplam s yiikii / 30(s): 5.17
AKTS Kredisi: 5
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COURSE INFORMATION FORM

FACULTY/ GRADUATE SCHOOL Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME Molecular Biology and Genetics

TITLE OF COURSE Enzymology
CODE MBG4052
LOCAL CREDIT 3

5
ECTS

3
LECTURE HOUR / WEEK

0
PRACTICAL HOUR / WEEK
LABORATORY HOUR / WEEK 0
PREREQUISITE None

ing/Fall

SEMESTER Spring/Fa

English, Turkish
COURSE LANGUAGE

First Cycl
LEVEL OF COURSE irst Cycle

COURSE TYPE Elective @ Bachelor Programme in Molecular Biology and Genetics

Major Area C
COURSE CATEGORY ajor Area L-ourses

Face-to-Face
MODE OF DELIVERY

Department of Molecular Biology and Genetics
OWNER ACADEMIC UNIT

B GUNDUZ ERGUN
COURSE COORDINATOR uren

ASSISTANT(S)

This course aims to provide a fundamental understanding of the structure, functions, and
kinetic properties of enzymes; to teach methods of enzyme purification, characterization,
COURSE OBJECTIVES immobilization, and optimization; and to develop the ability to evaluate enzyme design and
industrial applications through bioinformatics and engineering approaches.

Structure, classification, and functions of enzymes; enzyme kinetics and catalytic
mechanisms; methods of enzyme purification, immobilization, and characterization;
identification of enzymes using bioinformatics tools; enzyme engineering through
rational design and directed evolution approaches; optimization and industrial
applications of enzymes; biocatalysis processes in the chemical and pharmaceutical
industries.

COURSE CONTENT

Coursebook:

[1] Jaeger, KE., Liese, A., Syldatk, C. Introduction to Enzyme Technology. Learning
Materials in Biosciences, Springer, Cham. 2024.
https://doi.org/10.1007/978-3-031-42999-6

RECOMMENDED OR REQUIRED
READINGS

Upon successful completion of the course, students will be able to

1. Explain the structure, functions, and kinetic properties of enzymes.

1. Course Learning Outcomes 2. Apply methods used for enzyme purification, immobilization, and characterization.

3. Evaluate enzyme engineering approaches and the use of bioinformatics tools in
enzyme identification.

4. Interpret industrial applications of enzymes and discuss their advantages and
limitations.
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5. Follow the current literature in enzyme engineering and evaluate it with a critical

perspective.
EVALUATION SYSTEM
Activities Number Percentage of Grade
Attendance/Participation:
Laboratory
Application (Oral Examination):
Field Work
Special Course Internship (Work Placement)
Quizzes/Studio Critics:
® Content: Comprehensive questions covering all topics addressed up
to the exam week
®  Format: Face-to-face multiple-choice quiz (5-10 minutes) 3 15%
e Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course
Homework Assignments:
Presentations/Jury:
® Content: Detailed presentation of a published research article on
enzyme engineering by the students.
® Format: Oral presentations (15 minutes)
® Detailed Assessment Criteria:
1. Scientific Content (50%)
Originality of the topic, research objective, appropriateness of 2 25%
methods, data analysis, and use of literature.
2. Presentation Skills (30%)
Clarity of expression, flow of the presentation, time management,
and interaction with the audience.
3. Visual and Technical Presentation (20%)
Slide design, use of graphics/figures, and effective use of
presentation tools.
Project:
Seminar/Workshop
Midterms:
o Content: Comprehensive questions covering all topics addressed up to
the exam week
® Format: Face-to-face written exam. (60-90 minutes).
® Detailed Assessment Criteria: 1 20%
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes
Final:
o Content: Comprehensive questions covering the entire content of the
course 1 40%
® Format: Face-to-face written exam. (60-90 minutes).
® Detailed Assessment Criteria:
(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 6/10




-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies %60
Percentage of Final Examination %40
TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to Enzyme Technology
1. Reading on the field of enzyme technology and its historical
1 In-class Discussion (5 min): Interactive discussion on || development, modern enzyme research, and industrial enzyme
the industrial applications of enzymes applications. Source: Textbook — Chapter 1
Lecture:  Enzyme  Structure and  Function
5 1. Reading on the structure and function of enzymes. Source:
In-class Discussion (5 min): Discussion on the effect | Textbook — Chapter 2
of post-translational modifications on enzyme activity
Lecture: Enzyme Modeling from Sequence to [ 1. Reading on the study of the protein sequence field, structural
Substrate Complex modeling, molecular docking, and mechanistic models of
protein structure and dynamics. Source: Textbook — Chapter 3
3 In-class Discussion (5 min): Discussion on the
integration of mechanistic and kinetic modeling 2. Quiz 1: Source: Textbook — Chapters 1-2
Quiz 1 (10 min): A short quiz covering the topics
taught in class
Lecture: Enzyme Kinetics
In-class Discussion (5 min): Discussion on L. Rea.dmg on Ch?ml?al catalysis, enzyme kmetl? n.m.d.els’
4 . . .. determination of kinetic parameters, and enzyme inhibition.
parameters affecting the catalytic activity of enzymes Source: Textbook — Chanter 4
Quiz 2 Coverage: Reference 1, Chapters 3—4 ’ P
Lecture: Activity-based Enzyme Screening and
Identification Methods
1. Reading on the concept of the ideal enzyme, enzyme
In-class Discussion (5 min): Discussion on the use of [ identification  resources, and activity-based enzyme
5 metagenomic data in enzyme identification identification. Source: Textbook —  Chapter 6
Quiz 2 (10 min): A short quiz covering the topics | 2. Quiz 2: Source: Textbook — Chapters 3—4
taught in class
Student Presentations
In-class Activity (15 min): Presentation of a
6 published research article on enzyme engineering Preparation of student presentations
In-class Discussion (5 min): Discussion on the
presented enzyme engineering article
Lecture: Bioinformatics Tools for Enzyme
Identification 1. Reading on gene sequence to enzyme function, homology
7 In-class Discussion (5 min): Discussion on the role research, multiple protein alignment, and phylogenetic analysis.
of open-access databases in identifying new enzyme | Source: Textbook — Chapter 7
catalysts
8 Midterm 1 Review of all topics covered up to exam week
Lecture: Enzyme Optimization 1. Reading on enzyme optimization strategies, construction of
In-class Discussion (5 min): Discussion on the mutant libraries, screening, and selection. Source: Textbook —
9 advantages and disadvantages of rational protein Chapter 8

design and directed evolution in enzyme
optimization studies

2. Quiz 3: Source: Textbook — Chapters 6—7
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Quiz 3 (10 min): A short quiz covering the topics
discussed in class

Student Presentations

In-class Activity (15 min): Presentation of a
10 published research article on enzyme engineering

In-class Discussion (5 min): Discussion on the
presented enzyme engineering article

Preparation of student presentations.

Lecture: Enzyme Production
In-class Discussion (5 min): Discussion on host

1. Reading on host organism selection, production with
eukaryotes or prokaryotes, selection of expression and

1 organism selection for enzyme production, regulation systems, and optimization of protein production.
comparing eukaryotic and prokaryotic hosts Source: Textbook — Chapter 9
Lecture: Enzyme Purification

12 In-class Discussion (5 min): Discussion on the use of | 1. Reading on enzyme purification parameters and process
different chromatography techniques in enzyme development. Source: Textbook — Chapter 10
purification
Lecture: E.n Zyme Immob} llzatlor} . 1. Reading on enzyme immobilization methodology, molecular
In-class Discussion (5 min): Brainstorming on future ; . .

13 and physicochemical effects, performance properties, and

innovative applications of enzyme immobilization in
enzyme engineering

method selection. Source: Textbook — Chapter 11

Lecture: Principles of Applied Biocatalysis
14 In-class Discussion (5 min): Brainstorming on how
to improve rate-limiting steps in enzymatic reactions

1. Reading on cofactor-dependent biotransformation, substrate
dosage adjustment approaches, product separation approaches,
and deracemization approaches. Source: Textbook — Chapter 13

Lecture: Enzymes in the Chemical and
Pharmaceutical Industries

15 In-class Discussion (5 min): Discussion on the
historical and current applications of enzymes in the
chemical and pharmaceutical industries

1. Reading on the history and current status of enzyme
applications in the chemical and pharmaceutical industries.
Source: Textbook — Chapter 14

16 Final Exam Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours 14 3 42
Laboratory
Application
Field Work
Study Hours Out of Class 14 2 28
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics 3 5 15
Project
Presentations / Seminar 2 10 20
Mid-Terms (Examination Duration + Examination Prep. Duration) 1 20 20
Final (Examination Duration + Examination Prep. Duration) 1 30 30
Total Workload: 155
Total Workload / 30(h): 5.17
ECTS Credit: 5
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Molekiiler biyoloji ve genetik alanindaki temel yapi ve siiregleri
kavrayabilecekler, biyolojik sistemlerin, hiicrelerin ve genlerin isleyigini
hiicresel ve molekiiler diizeyde analiz edebilecekler, deney tasarimi
yapabilecekler, laboratuvar tekniklerini uygulayabilecekler, elde ettikleri
verileri degerlendirebilecekler ve sonuglarini
yorumlayabileceklerdir./Comprehend the fundamental structures and
processes in the field of molecular biology and genetics, analyse the
functioning of biological systems, cells and genes at the cellular and
molecular levels, design experiments, apply laboratory techniques;
evaluate the obtained data and interpret the results

PS:-Z Molekiiler biyoloji ve genetik alaninin temel kavram, ilke ve
kuramlarin1  kullanarak yasam bilimleri ile ilgili problemlerin
tanimlanmasi, yorumlanmasi ve ¢Oziimiinde uygun yontemleri
secebileceklerdir./ Select appropriate methods for identifying, interpreting
and solving problems in the life sciences employing the fundamental
concepts, principles and theories of molecular biology and genetics.

PS:-3 Molekiiler biyoloji ve genetik alanindaki bilgilerini kullanarak
bir olayi, olguyu, donanimi veya {iriinii anlayip yorumlayabilecekler,
problemleri tanimlayabilecekler, ¢6ziim igin uygun bilimsel yontemleri
secebilecekler ve kullanabilecekler ve deneysel verileri analiz etmek igin
istatistiksel yontemleri ve biyoinformatik araclari etkin sekilde
uygulayabileceklerdir./ Understand and interpret phenomena, processes,
equipment or products, identify problems; select and apply appropriate
scientific methods for solutions and effectively use statistical methods and
bioinformatics tools to analyse experimental data using their knowledge
of molecular biology and genetics.

|n
|n
|n
|n

P g;-4 Disiplinlerarasi bir yaklasimla, farkli alanlarda edinmis olduklart
bilgileri sentezleyebileceklerdir./ Synthesise knowledge acquired from
different disciplines through an interdisciplinary approach.

I
I
I
I

PC-5 Molekiiler biyoloji ve genetik alaninda edindikleri bilgi
birikimlerini, genetik, genomik ve gelisim biyolojisi, tibbi biyoloji ve
genetik, biyoteknoloji, sentetik biyoloji ve biyoinformatik gibi disiplin-igi
ve disiplinleraras1 uzmanlik alanlarinda gelistirebileceklerdir./ Advance
their acquired knowledge in molecular biology and genetics in both
disciplinary and interdisciplinary areas of specialisation such as genetics,
genomics and developmental biology, medical biology and genetics,
biotechnology, synthetic biology and bioinformatics.

I
I
I
I

Pg:-6 Molekiiler biyoloji ve genetik alaninda yaygin olarak kullanilan
en az bir programlama dili ile bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢dzmek, veri analizi yapmak ve simiilasyonlar
gerceklestirmek icin etkin bigimde kullanabileceklerdir./ Use at least one
programming language and computer and artificial intelligence
technologies widely employed in molecular biology and genetics for
problem-solving, data analysis, and simulations.

PC-7 Molekiiler biyoloji ve genetik ve ilgili alanlardaki bilimsel ve
teknolojik gelismeleri izleyebilecek, kariyer firsatlarini degerlendirerek
kisisel ve mesleki gelisim hedeflerini belirleyebilecek ve bu hedeflere
ulagmak igin hayat boyu Ogrenme stratejilerini kullanabileceklerdir./
Follow scientific and technological developments in molecular biology
and genetics and related fields, assess career opportunities, identify
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personal and professional development goals, and adopt lifelong learning
strategies to achieve these goals.

PQ-S Bilimsel arastirmalarini ve mesleki faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglart ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlari ile evrensel degerler dogrultusunda
ve sosyal sorumluluk bilinci ve adalet duygusuyla hareket
edebileceklerdir./ Act with a sense of social responsibility and justice and
in accordance with professional ethical principles, quality standards, and
universal values by taking into account potential legal and societal
consequences of their scientific research and professional activities.

P g-9 Bireysel olarak ya da takimlarda etkin bigcimde
calisabileceklerdir./ Work effectively both independently and as part of a
team.

Pg;-lO Molekiiler biyoloji ve genetik alaninda giivenilir bilgi
kaynaklarina ulasarak literatiir taramasi yapabilecek ve akademik
arastirma tasarlayip yiiriitebileceklerdir./ Access reliable sources of
information, conduct literature reviews, and design and carry out academic
research in the field of molecular biology and genetics.

Pg :-1 1 Molekiiler biyoloji ve genetik alanindaki konulari, aragtirmalart
ve problemlere yonelik ¢oziimleri, alan terminolojisini kullanarak tiim
paydaslara Tiirkce ve Ingilizcede sézlii ve yazili olarak etkili bigimde
aktarabileceklerdir./ Effectively communicate topics, research, and
problem solutions in the field of molecular biology and genetics to all
relevant stakeholders using appropriate molecular biology and genetics
terminology, both orally and in writing, in Turkish and in English.
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