DERS BiLGi FORMU

FAKULTE /ENSTITU ADI Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / Molekiiler Biyoloji ve Genetik

ANABILIiM DALI ADI

DERSIN ADI Biyoorganik Kimya

DERSIN KODU MBG3072

YEREL KREDISi 3

AKTS KREDIiSi 5

HAFTALIK DERS SAATI 3

HAFTALIK UYGULAMA 0

SAATI

HAFTALIK LABORATUVAR 0

SAATI

ONKOSULLAR Yok

YARIYIL Bahar

DERSIN DiLi Ingilizce, Tiirkce
Lisans

DERSIN SEVIYESI

DERSIN TURU

Se¢cmeli @Molekiiler Biyoloji ve Genetik Lisans Programi

DERSIN KATEGORISi

Uzmanlik/Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Boliimii
BiRIM
DERSIN KOORDINATORD Zerrin Zerenler Cahskan
ASISTAN(LAR)
Bu dersin amaci, canli kimyasinda gegen biyolojik 6neme sahip biyomolekiillerin sentezinin
DERSIN AMACI anlagilmasini ve, yaygin biyolojik kimyasal reaksiyonlarin agiklanarak, metabolik reaksiyonlari
katalize eden enzimlerin reaksiyonlarinin derinlemesine kavranmasini saglamaktir..
Biyoorganik Kimyada Genel Mekanizmalar, Biyomolekiiller, Steriyokimya ve Kiralite,
Diasteriomerler, Epimerler ve Mezo Bilesikler, Karbonhidratlarda Steriyokimya , Proksimiti
DERSIN iCERIGi Etkisi ve Molekiiler Adaptasyon, Siipramolekuler Yapilar, Amino Asitler ve Peptidlerde

Biyoorganik Kimya, Biyokimyasal Transformasyon, Alpha Amino Asitlerin Asimetrik Sentezi,
Antikorlar olarak Enzimler Molekiiler Tamimlama ve Ilag Tasarimi, Fosfat Gruplarinin ve
Poliniikleotidlerin Biyoorganik Kimyasi

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

1. Dugas, H. Bioorganic Chemistry: A Chemical Approach to Enzyme Action 2nd Edition,
Springer, 2012.

2. Balc1, M. Reaksiyon Mekanizmalar: 1st Edition, TUBA Ders Kitaplari, Ankara, 2008.

Ders Ogrenim Ciktilari

Bu dersi basartyla tamamlayan 6grenciler,

1. Biyoorganik molekiiller hakkinda bilgi edinebileceklerdir.

2. Biyoorganik molekiillerin sentezlerini ve reaksiyonlarini dgrenebileceklerdir.

3. Biyolojik yapilardaki organik- kimyasal aragtirmalari, sentezleri ve kinetik reaksiyonlart
anlayabileceklerdir.

4. Biyoorganik Kimyanin giincel hayatimizdaki 6nemini kavrayabileceklerdir.

5. Biyoorganik kimya ile molekiiler biyoloji ve genetik alani arasinda baglanti kurabileceklerdir.
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DEGERLENDIRME SISTEMIi

Etkinlikler

Say1 Katki Payr

Devam/Katihm:

Laboratuvar:

Uygulama (Sozlii Sinav):

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

Odev:

Sunum/Jiiri:

icerik: Ogrencilerin belirledikleri konularda sunum hazirlamasi
Format: Grup veya bireysel sunumlari
Detayh Degerlendirme Kriterleri:

-Ogrenilen konularmn dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

2 %40

Proje:

Seminer/Workshop

Ara Smavlar:

icerik: Sinav haftasina kadar islenen konulardan sorular.
Format: Yiiz yiize. Smav (50-75 dakika)
Detayh Degerlendirme Kriterleri:

- Dersin temel kavramlarinin anlasildiginin gosterilmesi.

1 %20

Final:

icerik: Derste islenen tiim konulardan sorular.
Format: Yiiz yiize. Siav (50-75 dakika)
Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlasildiginin gosterilmesi.

1 %40

Dénem i¢i Calismalarin Basar1 Notuna Katkisi

%60

Final Sinavinin Basar1 Notuna Katkisi

%40

TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFT
ALAR

KONULAR

On Hazirhk

Konu Anlatimi: Biyoorganik Kimyada Genel Mekanizmalar
Smif i¢i Tartisgma : Konu anlatmi sonunda, reaksiyon mekanizmalarint

1. flgili konunun okunmasi. Kaynak: Ders Kitab1 2,

1 ve ¢ok farkli reaksiyonlarda gozlenen ortak noktalart anlamaya yonelik | Organik Kimyada reaksiyon Mekanizmalari.
sinif ici tartisma (15 dk)
Konu Anlatimi: Biyomolekuller - ) .
2 Smif i¢i Tartisma: Biyolojik Kimya ile Biyo-Organik Kimya Blf Ilg1l; llz?ilunun okunmas. Kaynak: Ders Kitabr 1,
Arasindaki Fark Nedir? konulu tartisma (15 dk) lyomofexuier.
Konu.A.mlatlmlz Sterlyok.l mya ve .Klrgllte .. L 1. Tlgili konunun okunmas1. Kaynak: Ders Kitab1 2,
3 Smif i¢i Tartisma: Enantiomerlerin biyolojik etkisi ve insan Sterivokimva ve Kiralite
metabolizmasina etkisinin tartisiimasi (15 dk) Y Y
Konu Anlatimi: Diasteriomerler, Epimerler ve Mezo Bilesikler )
4 Smnif ici Tartisma: Diasteriomerler, Epimerler ve Mezo Bilesiklerin ilag | 1. Ilgili konunun okunmasi. Kaynak: Ders Kitabi 2,
sanayiindeki 6neminin tartigilmasi (15 dk). Diasteriomerler, Epimerler ve Mezo Bilesikler.
5 Konu Anlatimi:Karbonhidratlarda Steriyokimya 1. flgili konunun okunmasi. Kaynak: Ders Kitab1 2,
Sinif ici Tartisma: karbonhidratlarda steriyokimyanin énemi (5 dk) Karbonhidratlarda Steriyokimya.
Konu Anlatimi:Proksimiti Etkisi ve Molekiiler Adaptasyon SR . .
6 Sinif ici Tartisma: Molekiiler adaptasyonda rproksimiti etkisinin 1. Ilgili konunun okunmast. Kaynak: Ders Kitabr 1,

oneminin tartisiimasi (15 dk)

Proksimiti Etkisi ve Molekiiler Adaptasyon
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7 Konu Anlatimi: Siipramolekuler Yapilar 1. Tlgili konunun okunmasi. Kaynak: Ders Kitabi 1,
Siipramolekuler Yapilar
Sinav haftasina kadar islenen konularin tiimiiniin
8 Ara Smav 1 . .
tekrar edilmesi
Konu Anlatim: {laglarda ya1 Aktivite iligkileri
9 Siif i¢i Tartsma: Literatiirdeki ve uygulamadaki drneklerin ve 1. Konu ile ilgili literatiirlerin derlenmesi.
eksiklerin tartisilmasi (60 dk)
Konu Anlatimi:Biyokimyasal Transformasyon )
10 Smif i¢i Tartiyma: Biyokimyasal Transformasyonun metabolik | 1.Ilgili konunun okunmasi. Kaynak: Ders Kitabr 1,
reaksiyonlardaks etkisi (45 dk) Biyokimyasal Transformasyon
1 Konu Anlatimi: Alpha Amino Acidlerin Asimetrik Sentezi 1. Tlgili konunun okunmasi. Kaynak: Ders Kitabi 1,
Alpha Amino Acidlerin Asimetrik Sentezi
Konu Anlatimi: Antikorlar olarak Enzimler 1. Tlgili konunun okunmasi. Kaynak: Ders Kitabi 1,
12 Smif i¢ci Tartisma: Konu ile ilgili son gelismelerin literatlirdeki | Antikorlar olarak Enzimler, son yillara ait
orneklerinin tartistimasi (45 dk) Literatiirler
Konu Anlatimi: Molekiiler Tanimlama ve Tlag Tasarim 1. Tlgili konunun okunmast. Kaynak: Ders Kitab1 1,
13 Smif i¢i Tartisgma: Konu ile ilgili son gelismelerin literatiirdeki | Molekiiler Tanimlama ve Ilag Tasarimi, son yillara
orneklerinin tartigilmasi (45 dk) ait Literatiirler
Konu Anlatimi: Amino Asitler ve Peptidlerde Biyoorganik Kimya 1. Tlgili konunun okunmasi. Kaynak: Ders Kitabi 1,
14 : . . 4 o
Amino Asitler ve Peptidlerde Biyoorganik Kimya
Konu Anlatimi: Fosfat Gruplarinm ve Poliniikleotidlerin Biyoorganik )
Kimyas1 1. Ilgili konunun okunmasi. Kaynak: Ders Kitabr 1,
15 Smif i¢ci Tartisma: Konu ile ilgili son gelismelerin literatiirdeki | Fosfat Gruplarinin ve Poliniikleotidlerin
orneklerinin tartigilmasi (45 dk) Biyoorganik Kimyasi
16 Final Tslenen konularin timiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam Isyiikii
(Saat)
Ders Saati 14 3 42
Laboratuar
Uygulama (sézlii Sinav)
Arazi Calismasi
Sinif Dis1 Ders Calismasi 14 4 56
Derse Ozgii Staj
Odev
Kiiciik Sinavlar/Stiidyo Kritigi
Projeler
Sunum / Seminer 2 6 12
Ara Sinavlar (Sinav Siiresi + Sinav 1 10 10
Hazirlik Siiresi)
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 30 30
Toplam {s yiikii: 150
Toplam {s yiikii / 30(s): 5
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

Bioorganic Chemistry

CODE MBG3072
LOCAL CREDIT 3

ECTS 5

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK 0

LABORATORY HOUR / WEEK 0

PREREQUISITE None

SEMESTER Spring

COURSE LANGUAGE 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

Zerrin Zerenler Caliskan

COURSE COORDINATOR
ASSISTANT(S)
This course aims to provide an understanding of the synthesis of biologically important
COURSE OBJECTIVES biomolecules in living syst.ems and to offer an in—depth examination of the re.:a'ctions
catalyzed by enzymes, which are essential for metabolic processes, by explaining
common biological chemical reactions.
Common Mechanisms in Bioorganic Chemistry, Biomolecules, Stereochemistry and
Chirality, Diastereomers, Epimers, and Meso Compounds, Carbohydrate Stereochemistry,
Proximity Effects and Molecular Adaptation, Supramolecular Structures, Bioorganic
COURSE CONTENT Chemistry of Amino Acids and Peptides, Biochemical Transformations, Asymmetric

Synthesis of Alpha Amino Acids, Enzymes as Antibodies, Molecular Recognition and
Drug Design, Bioorganic Chemistry of the Phosphate Groups and Polynucleotides.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:
1. Dugas, H. Bioorganic Chemistry: A Chemical Approach to Enzyme Action 2nd
Edition, Springer, 2012.
2. Balci, M. Reaksiyon Mekanizmalar1 1st Edition, TUBA Ders Kitaplari, Ankara,
2008.

Course Learning Outcomes

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

1. Acquire knowledge about bioorganic molecules.
2. Learn the synthesis and reactions of bioorganic molecules.
3. Understand the organic-chemical studies, syntheses, and kinetic reactions in
biological structures.
4. Grasp the importance of bioorganic chemistry in our daily life.
5. Establish a connection between bioorganic chemistry and the fields of molecular
biology and genetics.
I
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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:
e  Content: Preparation of presentations by students on selected topic
e  Format: Group or individual presentations 2 40%
e  Detailed Evaluation Criteria: ¢
- Accurate explanation of the learned topics
- Proper use of presentation techniques
Project:
Seminar/Workshop
Midterms:
e Content: Comprehensive questions covering all topics addressed up
to the exam week.
e  Format: Face-to-face written exam. (50-75 minutes). 1 20%
e  Detailed Assessment Criteria:
-The demonstration of understanding the fundamental concepts of the
course.
Final:
e  Content: Comprehensive questions covering all topics.
e  Format: Face-to-face written exam. (50-75 minutes). 1 40%
e  Detailed Assessment Criteria: ?
-The demonstration of understanding the fundamental concepts of 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: General Mechanisms in Bioorganic
Chemistry.
1 In-Class Discussion: At the end of the lecture, a | 1. Reading of the related topic. Source: Coursebook 2, Reaction
class discussion (15 minutes) aimed at understanding | Mechanisms in Organic Chemistry.
reaction mechanisms and commonalities observed in
many different reactions.
Lecture:Biomolecules
) In-Class Discussion: What is the Difference | 1. Reading of the related topic.Source: Coursebook 1,
Between Biological Chemistry and Bio-Organic J Biomolecular
Chemistry? (15 min)
Lecture: St?I'COCh‘CmIStI’}f and Chlrahty . . 1. Reading of the related topic.Source: Coursebook 2,
3 In-Class Discussion: Discussion of the biological Stereochemistry and Chiralit
effects of enantiomers and their effects on human y y
metabolism (15 min)
Lecture: Diastereomers, Epimers and Meso
Compounds.. . . . . 1. Reading of the related topic.Source: Coursebook 2,
4 In-Class Discussion: Discussion of the importance . .
. . : Diastereomers, Epimers, and Meso Compounds
of Diastereomers, Epimers and Meso Compounds in
the pharmaceutical industry (15 min.)
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Lecture: Steref) cherr.nstry in Carbohydrates 1. Reading of the related topic.Source: Coursebook 2,
5 In-Class  Discussion: The Importance of Stercochemistry of Carbohvdrates
Stereochemistry in Carbohydrates (5 min) y Y
Lecture: Proximity Effect and Molecular Adaptation
6 In-Class Discussion: Discussion of the importance | 1. Reading of the related topic. Source: Coursebook 1,
of the proximity effect in molecular adaptation (15 J Proximity Effect and Molecular Adaptation
min)
- Lecture: Supramolecular Structures 1. Reading of the related topic. Source: Coursebook 1,
Supramolecular Structures
8 Midterm 1 Repetition of all topics covered until the exam week
Lecture: Structure-Activity Relationships in Drugs
9 In-Class Discussion: Discussion of examples and 1. Compilation of literature on the subject
shortcomings in literature and practice (60 min)
Lecture: Biochemical Transformation . .
10 In-Class Discussion: The Effect of Biochemical ll?»vioi{heeifllirclgl ”l?r t;ngfl‘zrnii?éid topic. Source: Coursebook 1,
Transformation on Metabolic Reactions (45 min)
1 Lecture: Asymmetric Synthesis of Alpha Amino 1. Reading of the related topic. Source: Coursebook 1,
Acids Asymmetric Synthesis of Alpha Amino Acids
Lecture: Enzymes as Antibodies
In-Class Discussion: Discussion of recent 1. Reading of the related topic. Source: Coursebook1, Enzymes
12 . . o .
developments on the topic, along with examples as Antibodies, recent literature
from the literature (45 min)
Lecture: Molecular Identification and Drug Design
13 In-Class Discussion: Discussion of recent 1. Reading of the related topic. Source: Coursebook 1,
developments on the topic, along with examples Molecular Identification and Drug Design, recent literature
from the literature (45 min)
14 Lecture: Bioorganic Chemistry in Amino Acids and J 1. Reading of the related topic. Source: Coursebook 1,
Peptides Bioorganic Chemistry on Amino Acids and Peptides
Lecture: Bioorganic Chemistry of Phosphate Groups
and Polynucleotides 1. Reading of the related topic. Source: Coursebook 1,
15 In-Class Discussion: Discussion of recent Bioinorganic  Chemistry of Phosphate Groups and
developments on the topic with examples from the Polynucleotides
literature (45 min)
16 Final 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 4 56
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics
Project
Presentations / Seminar 2 6 12
Mid-Terms (Examination Duration + Examination Prep. Duration) 1 10 10
Final (Examination Duration + Examination Prep. Duration) 1 30 30
Total Workload: 150
Total Workload / 30(h): 5
ECTS Credit: 5
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Ders Ogrenim Ciktis1 & Program Ciktis1i Matrisi

PC-1 Molekiiler biyoloji ve

genetik alanindaki temel yapi
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

PS ;-2 Molekiiler biyoloji ve

genetik alaninm temel kavram,
ilke ve kuramlarim kullanarak
yasam bilimleri ile ilgili
problemlerin tanimlanmast,
yorumlanmasi ve ¢oziimiinde
uygun yontemleri
secgebileceklerdir./ 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.

PC-3 Molekiiler biyoloji ve

genetik alanindaki bilgilerini
kullanarak bir olayi, olguyu,
donanimi veya {iriinii anlayip
yorumlayabilecekler,
problemleri
tanimlayabilecekler,  ¢oziim
icin uygun bilimsel yontemleri
segebilecekler ve
kullanabilecekler ve deneysel
verileri analiz etmek i¢in
istatistiksel ~ yontemleri ve
biyoinformatik araglar1 etkin
sekilde uygulayabileceklerdir./
Understand  and  interpret
phenomena, processes,
equipment or products,
identify problems; select and
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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.

Pg-4 Disiplinleraras1 bir

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

1))

1))

|

I

1

PQ-S Molekiiler biyoloji ve

genetik alaninda edindikleri
bilgi Dbirikimlerini, 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.

1

1

|

9]

1

PQ-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
igin etkin bi¢cimde
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
geligmeleri izleyebilecek,
kariyer firsatlarini

degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecek ve bu
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hedeflere ulagsmak 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.

Pg:-8 Bilimsel
arastirmalarini 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.

PC-10 Molekiiler biyoloji

ve genetik alaninda giivenilir
bilgi kaynaklarma ulasarak
literatiir taramasi yapabilecek
ve akademik aragtirma
tasarlayip ylritebileceklerdir./
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
Ingilizcede sozlii ve yazih
olarak etkili bigimde
aktarabileceklerdir./

Effectively communicate
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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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