DERS BiLGi FORMU

FAKULTE / ENSTITU ADI Fen Edebiyat Fakiiltesi
BOLUM / PROGRAM / . o .
ANABILIM DALI ADI Molekiiler Biyoloji ve Genetik
DERSIN ADI Gelisim Biyolojisi
DERSIN KODU MBG3062
YEREL KREDIiSi 3
AKTS KREDISi 5
HAFTALIK DERS SAATI 3
HAFTALIK UYGULAMA SAATI |0
HAFTALIK LABORATUVAR 0
SAATI
ONKOSULLAR Yok
YARIYIL Bahar
DERSIN DiLi Ingilizce, Tiirkce
DERSIN SEVIYESI Lisans
. - Secmeli@ Molekiiler Biyoloji ve Genetik Lisans Program
DERSIN TURU
. .. Uzmanhk/Alan Dersleri
DERSIN KATEGORISi

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Boliimii

BIRIM

DERSIN KOORDINATOR{ Mine Kugak

ASISTAN(LAR)

DERSIN AMACI Bu c.i.ersgl amact; bitki ve lzayvanlarda gelisim biyolojisi ve farklilagsmayi etkileyen i¢ ve dig
faktorlerin anlagilmasini saglamaktir.
Geligsim biyolojisinin tanimi; gametogenesis ve fertilizasyon; gelisimin safhalari, boliinme,
morfogenez, farklilagma mekanizmalari; farklilasmada genetik faktorlerin ve sitoplazmanin

DERSIN ICERIGI rolii; farkhilagma sirasinda genleri etkileyen hiicre dig1 faktorler; embriyonun beslenmesi,

organ olugumu sirasinda hiicreler arasi etkilesimler.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:
[1] Scott F. Gilbert, Developmental Biology, 12th edition. Sunderland, Sinauer Associates,
2023.

Ders Ogrenim Ciktilar:

Bu dersi basariyla tamamlayan 6grenciler,

1.  Embriyonik gelisim basamaklarini anlayabileceklerdir.
2. Farklilagma mekanizmalarini 6grenebileceklerdir.
3. Farklilasmada genetik faktorlerin ve sitoplazmanin roliinii bileceklerdir.

4. Farklilasma sirasinda genleri etkileyen hiicre dis1 faktorler hakkinda bilgi sahibi
olabileceklerdir.

5. Embriyonun beslenmesi ve organ olusumunun nasil ger¢eklestigini
ogrenebileceklerdir.
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DEGERLENDIRME SISTEMi

Etkinlikler Say1 Katki Payr
Devam/Katihm:
Laboratuvar:
Uygulama (Sézlii Sinav):
Arazi Caligmasi
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
Odev:
Sunum/Jiiri:
Proje:
Seminer/Workshop
Ara Sinavlar:
o I¢erik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular.
e Format: Yiiz yiize. Smav (60 dakika) 2 %60
o  Detayh Degerlendirme Kriterleri:
- Siav haftasina kadar islenen konularin anlasildiginin gosterilmesi.
Final:
e Icerik: Ders boyunca islenen konularin timiinii kapsayan kapsamlt
sorular.
e  Format: Yiiz yiize. Siav (60 dakika)
o,
o  Detayh Degerlendirme Kriterleri: 1 7040
- Derste islenen tim konularin derinlemesine kavranmis oldugunun
gosterilmesi.
Dénem ici Cahsmalarin Basar1 Notuna Katkis %60
Final Sinavinin Basar1 Notuna Katkisi %40
TOPLAM %100
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
. Konu anlatimi: Gelisim Biyolojisinin Tanimi ve Kapsami. 1. Gelisim Biyolojisinin Tanimi ve Kapsaminin
Smif i¢i uygulama: Konu ile ilgili 6rnekler lizerinden anlatim. anlasiimast. Kaynak: Ders kitabi 1- Bolim 1.
5 Konu anlatimi: Gametogenez. 1. Gametogenezin anlagilmasi. Kaynak: Ders kitabi
o . 1- Boliim 1 ve 2.
Sif ici uygulama: Konu ile ilgili 6rnekler tizerinden anlatim.
3 Konu anlatim: Fertilizasyon. 1. Fertilizasyonun anlagilmasi. Kaynak: Ders kitab1
o ) 1- Bolim 3.
Sinif ici uygulama: Konu ile ilgili 6rnekler lizerinden anlatim.
Konu anlatimi: Geligimin Safhalari. 1. Gelisimin Safhalarinin anlasilmasi. Kaynak:
4 . 1o
o . Ders kitab1 1- Bolim 4.
Smif ici uygulama: Konu ile ilgili drnekler iizerinden anlatim.
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5 Konu anlatimi: Béliinme. 1. Boliinmenin anlasilmasi. Kaynak: Ders kitabi 1-
Bolim 5.
Sinif ici uygulama: Konu ile ilgili 6rnekler tizerinden anlatim.
Konu anlatimi: Morfogenez. 1. Morfogenezin anlagilmasi. Kaynak: Ders kitab1
6 .
S, . 1- Boliim 10.
S ici uygulama: Konu ile ilgili 6rnekler iizerinden anlatim.
Konu anlatimi: Farklilasma Mekanizmalart. 1. Farklilasma Mekanizmalarinin anlasilmasi.
7 K . . -
. o o aynak: Ders kitab1 1- B6liim 6.
Siif ici uygulama: Konu ile ilgili 6rnekler tizerinden anlatim.
Sinav haftasina kadar islenen konularin tiimiiniin
8 Ara Simav 1 . .
tekrar edilmesi
Konu anlatimi: Ureme sistemleri ve cinsiyet belirlenmesi. 1. Ureme sistemleri ve cinsiyet belirlenmesinin
9 . . 1
o . anlasilmasi. Kaynak: Ders kitab1 1- Bolim 7.
Sinif i¢i uygulama: Konu ile ilgili 6rnekler lizerinden anlatim.
Konu anlatimi: Farklilasmada Genetik Faktorlerin ve | 1.  Farklilasmada  Genetik  Faktorlerin =~ ve
10 Sitoplazmanin Rolii. Sitoplazmanin Roliiniin anlasilmasi. Kaynak: Ders
Simif ici uygulama: Konu ile ilgili 6rnekler tizerinden anlatim. | kitab1 1- Boliim 6.
Konu anlatimi: Farklilagma Sirasinda Genleri Etkileyen Hiicre | 1. Farklilasma Sirasinda Genleri Etkileyen Hiicre
11 Dis1 Faktorler. Dis1 Faktorlerin anlagilmasi. Kaynak: Ders kitabi
S, . 1- Bolim 8.
Sinif i¢i uygulama: Konu ile ilgili 6rnekler lizerinden anlatim.
12 Ara Sinav 2 Sinava kadar islenen konularin tekrar edilmesi
13 Konu anlatimi: Embriyonun Beslenmesi. 1.  Embriyonun Beslenmesinin  anlasiimasi.
Simif ici uygulama: Konu ile ilgili 6rnekler tizerinden anlatim. | Kaynak: Ders kitabi 1- Bolim 9.
Konu anlatimi: Organ Olusumu Sirasinda Hiicrelerarast | 1. Organ Olusumu Swrasinda Hiicrelerarasi
14 Etkilegimler. Etkilesimlerin anlagilmasi. Kaynak: Ders kitab1 1-
o . Bolim 11.
Sinif i¢i uygulama: Konu ile ilgili 6rnekler tizerinden anlatim.
15 Konu anlatimu: Cevresel etkiler ve teratojenler. 1. Cevresel etkiler ve teratojenlerin anlasilmasi.
Simif ici uygulama: Konu ile ilgili 5rnekler iizerinden anlatim. | Kaynak: Ders kitab1 1- Bolim 13.
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam fsyiikii
Ders Saati 14 3 42
Laboratuar
Uygulama (sozlii Sinav)
Arazi Cahsmasi
Sinif Dis1 Ders Calismasi 14 2 28
Derse Ozgii Staj
Odev
Kiiciik Siavlar/Stiidyo Kritigi
Projeler
Sunum / Seminer
Ara Smavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi) 2 20 40
F?‘nal .(Smav Siiresi + Simnav Hazirhk 1 40 40
Siiresi)
Toplam Is yiikii: 150
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Toplam Is yiikii / 30(s):

5.00

AKTS Kredisi:
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Molecular Biology and Genetics

TITLE OF COURSE Developmental Biology
CODE MBG3062

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 Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Molecular Biology and Genetics

Mine Kug¢ak
COURSE COORDINATOR e tusa
ASSISTANT(S)
This course aims to understand plant and animal’s developmental biology and extrinsic
COURSE OBJECTIVES and intrinsic agents affecting differentiation.
Definition of developmental biology, gametogenesis and fertilization, phases of
development, division, morphogenesis, mechanisms of differentiation, role of genetic
COURSE CONTENT factors and cytoplasm on the differentiation, extrinsic factors affecting genes during

differentiation, feeding of embryo, interactions between cells during organ formation.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
[1] Scott F. Gilbert, Developmental Biology-12th edition. Sunderland, Sinauer
Associates, 2023.

Course Learning Outcomes

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

1. Understand the stages of embryonic development.

2. Learn the mechanisms of differentiation.

3. Recognize the roles of genetic factors and the cytoplasm in differentiation.
4

Demonstrate knowledge of extracellular factors that influence genes during
differentiation.

5. Explain how embryonic nutrition and organ formation take place.
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EVALUATION SYSTEM

Activities

Number Percentage of Grade

Attendance/Participation:

Laboratory

Application (Oral Examination):

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterms:
e  Content: Comprehensive questions covering all of the topics
covered until the exam week
e  Format: face -to -face. Exam (60 minutes)

e Detailed evaluation criteria:

-Showing the understanding of concepts and rules related to
physiology.

2 60%

Final:
e  Content: Comprehensive questions covering all the topics
covered throughout the course

e  Format: face -to -face. Exam (60 minutes)
e  Detailed evaluation criteria:

- Showing that all the topics committed in the course are in -depth
understanding

1 40%

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: Definition and Scope of Developmental
Biology.

In-class practice: Explanation through examples
related to the subject.

1. Understanding of the Definition and Scope of Developmental
Biology. Source: Textbook 1- Chapter 1.

Lecture: Gametogenesis.
2 In-class practice: Explanation through examples
related to the subject.

1. Understanding the Gametogenesis. Source: Textbook 1 -
Chapters 1 and 2.

Lecture: Fertilization
3 In-class practice: Explanation through examples
related to the subject.

1. Understanding the Fertilization. Source: Textbook 1, Chapter
3.

Lecture: Stages of Development.

1. Understanding the Stages of Development. Source: Textbook

4 In-class practice: Explanation through examples
related to the subject. I, Chapter 4.
5 Lecture: Cleavage 1. Understanding the Cleavage. Source: Textbook 1, Chapter 5.
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In-class practice: Explanation through examples
related to the subject.
Lecture: Morphogenesis. 1. Understanding Morphogenesis. Source: Textbook 1, Chapter
6 In-class practice: Explanation through examples 16 g Viorphog ’ ’ ’ p
related to the subject. )
L : Mechani f Diffi iation. . . . L
ecture: Mec Janisms of 11 erentiation 1. Understanding the Mechanisms of Differentiation. Source:
7 In-class practice: Explanation through examples
. Textbook 1, Chapter 6.
related to the subject.
8 Midterm 1 Repeating all of the topics committed until the exam week.
Lecture: Reproductive systems and gender
determination. 1. Understanding the Reproductive systems and gender
9 In-class practice: Explanation through examples determination.. Source: Textbook 1, Chapter 7.
related to the subject.
L : The Rol f ic F s . .
ecture e Roe o Genetic - Factors  and 1. Understanding The Role of Genetic Factors and Cytoplasm
Cytoplasm in Differentiation L .
10 . . in Differentiation.
In-class practice: Explanation through examples
. Source: Textbook 1, Chapter 6.
related to the subject.
Lecture: Extracellular Factors Affecting Genes
During Differentiation. 1. Understanding the Extracellular Factors Affecting Genes
1 In-class practice: Explanation through examples During Differentiation. Source: Textbook 1, Chapter 8.
related to the subject.
12 Midterm 2 Repeating all of the topics committed until the exam week.
L : Nutrition of the Embryo. . -
ecture: Nu rihon ot Fle Lmbryo 1. Understanding the Nutrition of the Embryo. Source:
13 In-class practice: Explanation through examples
. Textbook 1, Chapter 9.
related to the subject.
Lecture: Intercellular Interactions During Organ
Formation. 1. Understanding the Intercellular Interactions During Organ
14 In-class practice: Explanation through examples Formation. Source: Textbook 1, Chapter 11.
related to the subject.
Lecture: Env1fonmental mﬂuences and teratogens. 1. Understanding Environmental influences and teratogens.
15 In-class practice: Explanation through examples
. Source: Textbook 1, Chapter 13.
related to the subject.
16 Final Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours 14 3 52
Laboratory
Application
Field Work
Study Hours Out of Class 14 2 28
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 2 20 40
Final (Examination Duration + Examination Prep. Duration) 1 40 40
Total Workload: 150
Total Workload / 30(h): 5.00
ECTS Credit: 5
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Ders (")g“renim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Molekiiler biyoloji ve

genetik alanindaki temel yap1
ve siirecleri 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./Compr
ehend 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

1

|

(9]

9}

1

Pg ‘-2 Molekiiler biyoloji ve

genetik alanimin temel kavram,
ilke ve kuramlarim kullanarak
yasam bilimleri ile ilgili
problemlerin  tanimlanmasi,
yorumlanmast ve ¢6ziimiinde
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.

9]

|

I

I

I

P_C_-3 Molekiiler biyoloji ve

genetik alanindaki bilgilerini
kullanarak bir olayi, olguyu,
donanimi veya {iriinii anlayip
yorumlayabilecekler,
problemleri
tanimlayabilecekler,  ¢6ziim
icin uygun bilimsel yontemleri
secgebilecekler ve
kullanabilecekler ve deneysel
verileri analiz etmek i¢in
istatistiksel ~ yontemleri ve
biyoinformatik araglar1 etkin
sekilde uygulayabileceklerdir./
Understand and interpret
phenomena, processes,
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equipment or products,
identify problems; select and
apply appropriate scientific
methods for solutions and
effectively  use  statistical
methods and Dbioinformatics
tools to analyse experimental
data using their knowledge of
molecular biology and
genetics.

Pg:-4 Disiplinleraras1 bir

yaklasimla, farkli alanlarda
edinmis  olduklar1  bilgileri
sentezleyebileceklerdir./
Synthesise knowledge
acquired from different
disciplines through an
interdisciplinary approach.

I

|

|l

1

I

PQ-S 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¢ci 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.

I

|

9]

I

I

PQ-6 Molekiiler biyoloji ve

genetik alaninda yaygin olarak
kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢ézmek,  veri
analizi yapmak ve
simiilasyonlar gerceklestirmek
igin 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.

PQ-7 Molekiiler biyoloji ve

genetik ve ilgili alanlardaki

bilimsel ve teknolojik
geligsmeleri izleyebilecek,
kariyer firsatlarini
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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 personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8. Bilimsel
aragtirmalarini1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki 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.

Pg;-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir./ Work
effectively both independently
and as part of a team.

PQ-IO Molekiiler biyoloji

ve genetik alaninda giivenilir
bilgi kaynaklarma ulasarak
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.

PC-11 Molekiiler biyoloji

ve genetik alanindaki konulari,
aragtirmalart ve problemlere
yonelik ¢Ozlimleri, alan
terminolojisini kullanarak tiim
paydaslara Tiirkge ve
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Ingilizcede sozlii ve yazih
olarak etkili bi¢imde
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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