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DERSi SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Boliimii

BIRIM

DERSIN KOORDINATORU Tiilin Ozbek

ASISTAN(LAR)

DERSIN AMACI Bu dersin amaci, bagisiklik sisteminin molekiiler ve genetik temellerini 6gretmek, immiin
yanitin olusumunda rol alan genetik mekanizmalar1 agiklamak ve genetik farkliliklarin
immiin hastaliklar tizerindeki etkilerini kavratmaktir. Ayrica 6grencilerin immiinogenetik
alanindaki giincel arastirma yaklasimlarini anlamalar1 ve bu bilgileri klinik ve
biyoteknolojik uygulamalara entegre edebilmeleri hedeflenmektedir.

DERSIN ICERIGI Dogustan ve sonradan kazanilmis olan bagisikligin temel elemanlari, immiinojenler ve

antijenler, antikorlar yap1 ve fonksiyonlari, antijen-antikor etkilesimi, antikor yapisinin
genetik temeli, MHC molekiillerinin yapilari, ekspresyonlar1 ve fonksiyonlarinin genetik
organizasyonu, T ve B hiicrelerinin aktivasyonu ve fonksiyonu, immun hastaliklarin
molekiiler genetigi.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi;
A.K. Abbas, A. H. Lichtman, S. Pillai, al S. Henrickson, Cellular and Molecular
Immunology, 11th Edition, Elsevier, 2025.

Ders Ogrenim Ciktilar:

Bu dersi basariyla tamamlayan dgrenciler,

1. Dogustan ve sonradan kazanilmis bagisiklik sisteminin temel elemanlarini ayirt
edebileceklerdir.

2. Immiinojenler, antijenler ve antikorlarin yap1 ve fonksiyonlarini
aciklayabileceklerdir.

3. Antijen—antikor etkilesimlerini ve antikor yapisinin genetik temelini
yorumlayabileceklerdir.

4. MHC molekiillerinin yapilari, ekspresyonlari ve fonksiyonlarinin genetik
organizasyonunu analiz edebileceklerdir.
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5. T ve B hiicrelerinin aktivasyon ve fonksiyon mekanizmalarini, ayrica immiin
hastaliklarin molekiiler genetigini tartisabileceklerdir.

DEGERLENDIRME SISTEMi

Etkinlikler Say1 Katki Payr

Devam/Katihm

Laboratuvar

Uygulama (Sozlii Sinav)

Arazi Cahismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

e icerik: Smav haftasina kadar islenen konularm tiimiinii kapsayan
sorularin sorulmast

e Format: Yiiz yilize. Coktan se¢meli veya kisa siav (5-10 dakika)

o  Detayh Degerlendirme Kriterleri:
-Derste islenen konularla ilgili bilgi, anlama, uygulama, analiz, sentez
ve degerlendirme diizeylerinden birini veya birkacini icerecek sorulart
cevaplayabilme

5 %20

Odev:

Sunum/Jiiri:

Proje:

Seminer/Workshop

Ara Simavlar:
e lcerik: Sinav haftasina kadar islenen konular1 kapsayan sorular
e Format: Yiiz yiize. Smav (60 dakika) 1 %40
o  Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlasildiginin gosterilmesi

Final:
e igerik: Dersin tiim igerigini kapsayan kapsamli sorular
e Format: Yiiz yiize. Smav (90 dakika)
o  Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlagildiginin gosterilmesi

. 0,
- Immiinogenetik mekanizmalarini hiicresel diizeyde 1 7040
degerlendirebilmesi ve bu mekanizmalarin aktivasyonunu saglayan
antijen ve reseptorler ile yanitta antikor olusumu ile hakkinda bilgi
edinerek bunlarin immiin hastaliklara yonelik yorum yapabilme
becerisinin 6l¢lilmesi
Dénem i¢i Cahsmalarin Basar1 Notuna Katkisi %60
Final Sinavimin Basar1 Notuna Katkisi %40
TOPLAM %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Immiinogenetige Giris ve Kavramlarin Onemi . .
.. L . 1. Immunogenetik ile ilgili genel kavramlarinin
1 Sinif-i¢ci Tartisma (5 dk.): Immiinogenetik konularinin . . o o 1
L : ; - . okunmasi. Kaynak: Ders Kitabi, Boliim 1 ve Sozliik.
anlasilmas1 immiin mekanizmalari bilmenin dneminin tartisiimasi
Konu Anlatimi: Hiicre Yiizey Reseptorleri ve Sinyal 1. Immunoloji bilgilerinin tekrar hatirlanmast igin ilk
2 Transdiiksiyon 6 boliimiin okunmasi. Kaynak: Ders Kitabi, Bolim
Sinif-i¢ci Tartisma (5 dk.): Hiicreler arasi iletigimin nasil 1-6.
saglandiginin tartisilmasi
Konu Anlatimi: T Hiicre Reseptdr Kompleksi ve T Hiicre 1. Onceki haftada anlatilan konularin tekrarinin
Sinyalizasyonu yapilmasi. Kaynak: Ders Kitabi, B6liim 7.
4 Konu Anlatimi: B Lenfositlerinde Antijen Reseptor Kompleksi [1. Onceki haftada anlatilan konulari tekrarinin
e B Hiicre Sinyalizasyon yapilmasi. Kaynak: Ders Kitabi, Béliim 7 ve 9.
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sa sinav 1: 5 soru 5 dakika, anlatilan tiim konular 2. Kisa smav 1: (islenen tiim konular) Kaynak: Ders
Kitabi, Boliim 7-9.
Konu Anlatimi: Sitokin Reseptorleri ve Sinyalizasyonu 1. Onceki haftada anlatilan konularin tekrarinin
5 Sinif-i¢ci Tartisma (5 dk.): Hiicreler arasi iletisimde sitokinlerin [yapilmasi. Kaynak: Ders Kitabi, B6liim 7-9 vel2.
oliiniin tartisilmasi
Konu Anlatimi: B ve T Lenfositlerinde Antijen Reseptor 1. Onceki haftada anlatilan konularin tekrarinin
: Genlerinin Yeniden Diizenlenmesi apilmasi. Kaynak: Ders Kitabi, Boliim 7-8-9 vel2.
Konu Anlatim: Lenfosit Olgunlasmasi/Gelisimi I; T Lenfosit  [1. Onceki haftada anlatilan konularin tekrarinin
Geligimi yapilmasi. Kaynak: Ders Kitabi, Boliim 7-8-9 vel2.
7 Kisa sinav 2: 5 soru 5 dakika, anlatilan tiim konular 2. Kisa smav 2: (islenen tiim konular) Kaynak: Ders
Kitabi, Bolim 7-8-9 vel2.
Ara Sinav 1 Sinav haftasina kadar islenen konularin tiimiiniin
8 tekrar edilmesi
Konu Anlatim: Lenfosit Olgunlasmasy/Gelisimi II; B Lenfosit  [I. Onceki haftada anlatilan konularin tekrarinin
9 Gelisimi yapilmasi. Kaynak: Ders Kitabi, Boliim 9-10 ve 11.
Sinif-i¢i Tartisma (5 dk.): Lenfatik sistem ve kan dolagimi
sistemi arasindaki farkliliklarin tartisiimasi
Konu Anlatimi: B Lenfositlerinde Agir Zincir Doniisimii 1. Onceki haftada anlatilan konularin tekrarinin
10 yapilmasi. Kaynak: Ders Kitabi, B6liim 12 ve 13.
Konu Anlatimi: B Lenfositlerinde Afinite Maturasyonu 1. Onceki haftada anlatilan konularin tekrarinin
Kisa sinav 3: 5 soru 5 dakika, anlatilan tiim konular yapilmasi. Kaynak: Ders Kitabi, Béliim 12 ve 13.
1 s - .
2. Kisa smav 3: (islenen tiim konular) Kaynak: Ders
Kitabi, Bolim 7-8-9-10-11-12 ve 13.
Konu Anlatimi: T ve B Hiicrelerinin Aktivasyonu ve Fonksiyonull. Onceki haftada anlatilan konularin tekrarinin
12 Il yapilmasi. Kaynak: Ders Kitabi, B6liim 12 ve 13.
Konu Anlatim: T ve B Hiicrelerinin Aktivasyonu ve Fonksiyonufl. Onceki haftada anlatilan konularin tekrarinin
11 lyapilmasi. Kaynak: Ders Kitabi, Boliim 12 ve 13.
13 Kisa sinav 4: 5 soru 5 dakika, anlatilan tiim konular 2. Kisa smav 4: (islenen tiim konular) Kaynak: Ders
Kitabi, Bolim 7-8-9-10-11-12 ve 13.
Konu Anlatimi: immiinolojik Tolerans ve Otoimmiinite 1. Onceki haftada anlatilan konularin tekrarinin
14 15a smav 5: 5 soru 5 dakika, anlatilan tiim konular lyapilmasi. Kaynak: Ders Kitabi, Boliim 12 ve 13.
2. Kisa smav 5: (islenen tiim konular) Kaynak: Ders
Kitab1, Boliim 7-8-9-10-11-12 ve 13.
Konu Anlatimi: Mikroorganizmalar ve Immiin Yamt 1. Onceki haftada anlatilan konularin tekrarinin
15 Gelisimi ) yapilmasi. Kaynak: Ders Kitabi, Boliim 12-13 vel5.
Sinif-ici Tartisma (5 dk.): Immiin yanitin mikroorganizmalar
arasinda farklilik gostermesinin nedenlerinin tartigilmasi
16 |Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam Tsyiikii
Ders Saati 14 3 42
Laboratuar 0 0 0
Uygulama (sozlii Sinav)
Arazi Calismasi
Sinif Dis1 Ders Calismasi 14 3 42
Derse Ozgii Staj
Odev
Kiiciik Siavlar/Stiidyo Kritigi 5 2 10
Projeler
Sunum / Seminer
Ara Smavlar (Smav Siiresi + Smav 1 15 15
Hazirhk Siiresi)
. ——
F?‘nal .(Smav Siiresi + Sinav Hazirhk 1 30 30
Siiresi)
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Toplam s yiikii: 139
Toplam {s yiikii / 30(s): 4.63
AKTS Kredisi: 5

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

Sayfa: 4/10




COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Molecular Biology and Genetics

TITLE OF COURSE Immunogenetics
CODE MBG4032
LOCAL CREDIT 3

ECTS 5

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK 0
LABORATORY HOUR / WEEK 0
PREREQUISITE None
SEMESTER Spring
COURSE LANGUAGE English, Turkish
LEVEL OF COURSE First Cycle

COURSE TYPE

Elective @Bachelor Programme in Molecular Biology and Genetics

COURSE CATEGORY

Major Ares Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Molecular Biology and Genetics

COURSE COORDINATOR

Tiilin Ozbek

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to comprehensive understanding of the molecular and
genetic basis of the immune system, to explain the genetic mechanisms
underlying immune responses, and to explore how genetic variations
influence immune-related diseases. Furthermore, the course seeks to
familiarize students with current research approaches in immunogenetics and
enable them to integrate this knowledge into clinical and biotechnological
applications.

COURSE CONTENT

Basic elements of innate and acquired immunity, immunogens and antigens,
structure and function of antibodies, antigen-antibody interaction, genetic
basis of antibody structure, genetic organization of structures, expression and
functions of MHC molecules, activation and function of T and B cells,
molecular genetics of immune diseases.

RECOMMENDED OR REQUIRED
READINGS

Course book;
A K. Abbas, A. H. Lichtman, S. Pillai, al S. Henrickson, Cellular and
Molecular Immunology, 11th Edition, Elsevier, 2025.

Course Learning Outcomes

Upon successful completion of the course, students will be able to
1. Distinguish the basic components of innate and adaptive immunity.
2. Explain the structure and functions of immunogens, antigens, and
antibodies.
3. Interpret antigen—antibody interactions and the genetic basis of
antibody structure.
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Analyze the structures, expression, and genetic organization of
MHC molecules and their functions.

Discuss the activation and functions of T and B cells, as well as the
molecular genetics of immune-related diseases.

Activities

EVALUATION SYSTEM

Number Percentage of Gradg

Attendance/Participation:

Laboratory

Application (Oral Examination)

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:
to the exam week

Detailed Assessment Criteria:
-Ability to answer questions related to knowledge,

of the topics covered in the course

e  Content: Comprehensive questions covering all topics addressed up

e  Format: Face-to-face. multiple choice or short quiz (5-10 minutes)

understanding, application, analysis, synthesis, and evaluation levels

5 20%

Homework Assignments

Presentations/Jury

Project

Seminar/Workshop

Midterms:

e  Format: Face-to-face written exam. (60 minutes).
e  Detailed Evaluation Criteria:

course.

e  Content: Questions covering the topics taught up to the exam week.

- Demonstration of understanding of the fundamental concepts of the

1 40%

Final:

o Format: Face-to-face written exam. (90 minutes).
o Detailed Evaluation Criteria:

e  Content: Comprehensive questions covering the entire course content.

- Demonstrate understanding of the course's fundamental concepts.

- Evaluate immunogenetic mechanisms at the cellular level, learn about
the antigens and receptors that activate these mechanisms, and the
formation of antibodies in response, and assess their ability to interpret

40%

these mechanisms for immune diseases.

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: Immunoenetics Entrance and Important of
Concepts

1. Reading of general concepts related to
immiinogenetics. Source: Coursebook, Chapter 1 and
Glossary.
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In-Class Discussion (5 minutes): Discuss the
importance of understanding immunogenetics and
nderstanding immune mechanisms.
ecture: Cell Surface Receptors and Signal 1. Reading of first six chapters for remembering
Transduction immiinology knowledges. Source: Coursebook,
2 In-Class Discussion (5 minutes): Discuss how Chapter 1-6.
cell-to-cell communication occurs.
Lecture: T Cell Receptor Complex and T Cell 1. Repetition of the topics covered in the previous
3 Signaling week. Source: Coursebook, Chapter 7.
Lecture: Antigen Receptor Complex and B Cell 1. Repetition of the topics covered in the previous
4 Signaling in B Lymphocytes week. Source: Coursebook, Chapter 7 and 9.
Quiz 1; 5 question 5 minute, all topics covered 2. Quiz 1: (all topics covered) Source: Coursebook 1,
Chapter 7-9.
ecture: Cytokine Receptors and Signaling 1. Repetition of the topics covered in the previous
5 n-Class Discussion (5 minutes): Discuss the role of [week. Source: Coursebook, Chapter 7-9-12.
cytokines in cell-to-cell communication.
|IB‘ecture: Rearrangement of Antigen Receptor Genes in |1. Repetition of the topics covered in the previous
6 and T Lymphocytes week. Source: Coursebook, Chapter 7-8-9 vel2.
[Lecture: Lymphocyte Maturation/Development I; T |1. Repetition of the topics covered in the previous
; Lymphocyte Development week. Source: Coursebook, Chapter 7-8-9 vel2.
Quiz 2; 5 question 5 minute, all topics covered 2. Quiz 2: (all topics covered) Source: Coursebook 1,
Chapter 7-8-9 vel2.
8 Midterm 1 Review of all topics covered up to the exam week.
ecture: Lymphocyte Maturation/Development II; B |1. Repetition of the topics covered in the previous
Lymphocyte Development week. Source: Coursebook, Chapter 9-10 ve 11.
9 In-Class Discussion (5 minutes): Discuss the
differences between the lymphatic and circulatory
systems.
ecture: Heavy Chain Turnover in B Lymphocytes 1. Repetition of the topics covered in the previous
10 week. Source: Coursebook, Chapter 12 ve 13.
[Lecture: Affinity Maturation in B Lymphocytes 1. Repetition of the topics covered in the previous
1 Quiz 3; 5 question 5 minute, all topics covered week. Source: Coursebook, Chapter 12 ve 13.
2. Quiz 3: (all topics covered) Source: Coursebook 1,
Chapter 7-8-9-10-11-12 ve 13.
ecture: Activation and Function of T and B CellsI  |1. Repetition of the topics covered in the previous
12 IL week. Source: Coursebook, Chapter 12 ve 13.
[Lecture: Activation and Function of T and B Cells IT |1 Repetition of the topics covered in the previous
Quiz 4; 5 question 5 minute, all topics covered week. Source: Coursebook, Chapter 12 ve 13.
13 2. Quiz 4: (all topics covered) Source: Coursebook 1,
Chapter 7-8-9-10-11-12 ve 13.
|Lecture: Immiinological Tolerance and Autoimmunity |1. Repetition of the topics covered in the previous
Quiz 5; 5 question 5 minute, all topics covered week. Source: Coursebook, Chapter 12 ve 13.
14 2. Quiz 5: (all topics covered) Source: Coursebook 1,
Chapter 7-8-9-10-11-12 ve 13.
Lecture: Immunity to Microbes 1. Repetition of the topics covered in the previous
15 I}:—Class Discussion (5 minutes): Discuss the reasons [week. Source: Coursebook, Chapter 12-13 vel5.
hy immune responses vary among microorganisms.
16 IFinal 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 3 42
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Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics 2 10
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 15 15
Final (Examination Duration + Examination Prep. Duration) 30 30
Total Workload: 139
Total Workload / 30(h): 4.63
ECTS Credit: 5
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Ders (")g'renim Ciktis1 & Program Ciktis1i Matrisi

Pg:-l Molekiiler biyoloji ve genetik alanindaki temel yapi ve siiregleri
kavrayabilecekler, biyolojik sistemlerin, hiicrelerin ve genlerin isleyisini
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

PQ-Z Molekiiler biyoloji ve genetik alaninin temel kavram, ilke ve
kuramlarmi kullanarak yasam bilimleri ile ilgili problemlerin tanimlanmasi,
yorumlanmasi ve ¢6ziimiinde uygun yoOntemleri segebileceklerdir./ 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.

[9%)
I
[9%)
ln
|

PQ-3 Molekiiler biyoloji ve genetik alanindaki bilgilerini kullanarak bir
olayi, olguyu, donanimi veya iiriinii anlayip yorumlayabilecekler, problemleri
tanimlayabilecekler, ¢dzlim igin uygun bilimsel yontemleri segebilecekler ve
kullanabilecekler ve deneysel verileri analiz etmek icin istatistiksel yontemleri
ve biyoinformatik araglari 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.

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

N
Ih
()]
I
N

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-i¢i ve disiplinlerarasi 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.

P g:-6 Molekiiler biyoloji ve genetik alaninda yaygin olarak kullanilan en az
bir programlama dili ile bilgisayar ve yapay zeka teknolojilerini, problemleri
¢Oozmek, veri analizi yapmak ve simiilasyonlar gerceklestirmek icin etkin
bi¢imde 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.

P Q-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 6grenme stratejilerini kullanabileceklerdir./ Follow scientific and
technological developments in molecular biology and genetics and related
fields, assess career opportunities, identify personal and professional
development goals, and adopt lifelong learning strategies to achieve these
goals.

Pg;-s Bilimsel aragtirmalarin1 ve mesleki faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglari ve toplumsal etkileri dikkate alarak mesleki
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etik ilkeler, kalite standartlar1 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.

PS :-9 Bireysel olarak ya da takimlarda etkin bi¢gimde ¢alisabileceklerdir./
Work effectively both independently and as part of a team.

P Q-IO Molekiiler biyoloji ve genetik alaninda giivenilir bilgi kaynaklarina
ulagarak literatiir taramasi yapabilecek ve akademik aragtirma 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:-ll Molekiiler biyoloji ve genetik alanindaki konulari, arastirmalari ve
problemlere yonelik ¢oziimleri, alan terminolojisini kullanarak tiim paydaslara
Tiirkge ve Ingilizcede sézlii ve yazih 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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