DERS BiLGi FORMU

FAKULTE /ENSTITU ADI Fen Edebiyat Fakiiltesi
BOLUM / PROGRAM / . R .
ANABILIM DALI ADI Molekiiler Biyoloji ve Genetik
DERSIN ADI Proteomik ve Genomik
DERSIN KODU MBG4472
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

. R Se¢cmeli@Molekiiler Biyoloji ve Genetik Lisans Programi
DERSIN TURU

. . . Uzmanlik/ Alan dersi
DERSIN KATEGORISI

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Boliimii

BiRIM

DERSIN KOORDINATORI Nehir Ozdemir Ozgentiirk

ASISTAN(LAR)

DERSIN AMACI Bu dersin amaci genom, genom d1z1.11m1, genom ifadesi, biyomedikal genom ve prot.eom
arastirmalari, protein 3D yapisi, protein fonksiyonunun anlagilmasi konularini 6gretmektir.
Genom tanimi, tiim genom dizileme, genom anatasyonu , korunan genler ve motifler, genomun

L . yapisal ve islevsel analizleri. Proteomik biliminin kdkeni ve kapsami; Protein ayrim
DERSIN ICERIGI stratejileri; Protein tanimlama stratejileri; Protein miktar tayini stratejileri; Protein dizisinin

analizi; Protein yap1 ve fonksiyonu.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

[1] A. Malcolm Campbell, LJ. Heyer, Discovering Genomics, Proteomics and
Bioinformatics (2nd Edition), Cold Spring Harbor Laboratory Press and Benjamin
Cummings: (2006)

[2] T.A. Brown, Genomes 4 , Taylor & Francis Group, Garland Science (2018)

[3] Twyman, R., Cfe, P.D., & George A., Garland Principles of Proteomics (2nd.).Science.
(2013).

Ders Ogrenim Ciktilari

Bu dersi basariyla tamamlayan dgrenciler,

1. Genom hakkinda ayrmtil bilgi sahibi olabileceklerdir.
Genom dizileme ve genom anlatimini §grenebileceklerdir.

Genomun yapisal ve islevsel analizlerini 6grenebileceklerdir.

Rl e

Proteomik bilimi ile ilgili temel konseptleri anlayabileceklerdir.
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olabileceklerdir.

olabileceklerdir.

5. Protein ayirim, tanimlama ve miktar tayini stratejileri konusunda bilgi sahibi

6. Protein dizi analizi, protein yap1 ve fonksiyonu konularinda bilgi sahibi

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1
Devam/Katilhim:
Laboratuvar:
Uygulama (Sozlii Sinav):
Arazi Calismasi
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
® lcerik: Sinav haftasina kadar islenen konularm tiimiinii kapsayan
kapsamli sorularin sorulmast
® Format: Yiiz yiize. Coktan segmeli kisa siav (5-10 dakika) 4 %20
® Detayh Degerlendirme Kriterleri:
- Derste islenen teorik konular ile ilgili problemleri ¢6zebilme
Odev:
Sunum/Jiiri:
Proje:
Seminer/Workshop
Ara Smavlar:
e icerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
® Format: Yiiz yiize. Smav (90 dakika)
2 %40
® Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisinme siireclerinin yiiriitilmesi
Final:
e icerik: Dersin tiim igerigini kapsayan kapsaml1 sorular
® Format: Yiiz yiize. Smav (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
Donem I¢i Calismalarin Basari Notuna Katkis %60
Final Smmavinin Basar1 Notuna Katkisi %40
TOPLAM %100
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HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
1. Genom kavraminm farkli kaynaklardan

1 Konu Anlatimi: Genom Nedir? karsilastirilmasi. Kaynak: Ders Kitabt 2
Smif i¢i uygulama: Genom kavraminin ve yapisinin tartigilmast Bolim 1
Konu Anlatim: Genom Evrimi 1. Evrim kavramml incelme, genom evrimi

2 Smf i¢ci Uygulama: Genom yapismi inceleyerek genom kavramuni _inceleme. = Kaynak: ~Ders

e ¥8 : yap Yy g Kitab1l Bo6liim 3, Ders Kitab1 2 Boliim 18
evriminin tartigiimast

1. Genom {izerinde genlerin non koding

Konu Anlatims: Genom Haritalama bolgelerin . yerlerini belirleme, mgrker

.. . . kavramini inceleme. Kaynak: Ders Kitab1

3 Sinif i¢i Uygulama: Genom haritalama methodlan fiziksel ve > Béliim 3
genetik haritalamanin yontemleri incelenmesi ) .

. 2. Kisa smav 1: Kaynak: Ders Kitab1 2.,
Kisa smav 1: 5 soru ¢oktan segmeli e
Bolim 3
1.  Genomun fiziksel olarak desifre edilmesi
Konu Anlatim : Dizileme Teknolojisi kavrami ve yoOntemlerini inceleme.

4 Smif ici uygulama: Klasik ve next generations Genom Kaynak: Ders Kitab1 1 Bolim 2, Ders
dizileme methodlarinin incelenmesi ve tartigilmasi Kitabi1 2, Boliim 4
Konu Anlatimi: Fonksiyonel Genomik ve Karsilastirmali S

. 1. Genom ve gen benzerliklerinin ve
Genomik fonksiyon benzerliklerinin incelenmesi
5 Smif i¢ci uygulama: Genomun fonksiyonu hakkinda tartisma ve Y . ros ’
: . S Kaynak: Ders Kitab1 1 Boliim 3
bu fonsiyonlarin genomlar arasindaki benzerliklerinin
tartigilmast
1. Genom  iizerindeki  kodlayan  ve
Konu Anlatimi: Genom anotasyonu kodlamayan 6zelliklerinin incelenmesi.

6 Smif ici uygulama: Gen, ekzon intron bdlgeleri bulma gibi Kaynak: Ders Kitab1 2 Bolim 5
genom dizi drneklerini incelemesi 2. Kisa smav 2. Kaynak: Ders Kitabt 2,
Kisa smav 2: 5 soruluk ¢oktan se¢gmeli Béliim 5.

Konu Anlatimi: Transkriptom 1. Protein sentezi kavramln ve transkriptom

7 Smif ici uygulama: Transkriptom nedir ve analizlerinin kquamlmn incelenmesi. Kaynak: Ders

Kitab1 2 Boliim 12
tartigilmasi
Simav haftasina kadar islenen konularin tiimiiniin
8 Ara Smav 1 . .
tekrar edilmesi
Konu Anlatimi: Proteomik biliminin kékeni ve kapsami 1. Biiyiik dlgekli biyoloji ve omik ¢agi,

9 fonksiyonel genomik, proteomigin kapsami ve
Smif-ici Tartisma (5 dk.): Proteomik biliminin genetik gereksinim konularinin okunmasi. Kaynak:
miihendisligi uygulamalarinda yerinin tartigilmasi Ders Kitab1 3- Boliim 1
Konu Anlatimi: Protein ayirim stratejileri 1. 2 boyutlu jel elektroforezi ve proteomik

10 uygulamalari, s1vi kromotografisi prensipleri ve
Sinif-i¢i Tartisma (5 dk.): Farkli protein ayirim stratejilerinin proteomik uygulamalari konularinin okunmasi.
birbirlerine gore avantaj ve dezavantajlarmnin tartigilmasi Kaynak: Ders Kitab1 3- Bolim 2
Konu Anlatimi: Protein tanimlama stratejileri
Smmif-i¢i Tartisma (5 dk.): Farkli protein tanimlama 1. Antikorlarla protein tanimlama, kiitle
stratejilerinin birbirlerine gore avantaj ve dezavantajlarmim ve spektrometresi, kiitle spektrometresi ile protein

11 giincel aragtirmalarda hangi durumda hangi teknigin tercih tanimlama konularinin okunmasi. Kaynak:
edilebileceginin tartisiimasi Ders Kitabi 3, Béliim 3

2. Kisa Sinav 3: Ders kitab1 3 B6liim 1,2
Kisa Sinav 3 (10 dk.): Ders sonunda, derste islenen konulari
igeren bir kisa sinavin yapilmasi
Konu Anlatimi: Protein miktar tayini stratejileri 1. 2DGE temelli kantitatif proteomik, goklu jel-
12 i¢i proteomik, kantitatif kiitle spektrometresi

Simif-i¢i Tartisma (5 dk.): Protein miktar tayin stratejilerinin
biyoteknoloji uygulamalarinda kullaniminin tartigilmasi

konularinin okunmasi. Kaynak: Ders Kitab1
3- Bolim 4
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Konu Anlatim: Protein dizisinin analizi
. o ) 1. Protein aileleri ve evrimsel iliskileri, protein
Sinif-i¢i Tartisma (5 dk.): Protein dizilerinden fonksiyon sekansinin karsilatirilmast, uzak iliskileri bulma
13 tahminlerinin ve bu konuda makine 6grenmesinin kullanilmasi stratej ileri konularimmin okunmasi. Kaynak: Ders
konusunun tartigilmasi Kitab1 3- Bolim 5
Kisa Smnav 4 (10 dk.): Ders sonunda, derste islenen konular1 ~ |2-  Kisa Smav 4: Ders Kitabi 3 Bolim 3,4
iceren bir kisa simavin yapilmasi
14 Ara Smav 2 Sinav haftasina kadar proteomik konusunda islenen
tiim konular
Konu Anlatimi: Protein yap1 ve fonksiyonu
1. Yapisal genomik ve yap1 uzayi, protein yapisini
15 Smmif-i¢ci Tartisma (5 dk.): Proteomik biliminin yeni proje analiz etme teknikleri, protein yap: tahmlnl
o konularinin okunmasi. Kaynak: Ders Kitab1 3-
tasariminda potansiyelinin ve olast uygulamalarinin tartisiimasi i
Bolim 6
16 Final Smavi Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam Isyiikii
Ders Saati 14 3 42
Laboratuar
Uygulama (sozlii Sinav)
Arazi Calismasi
Simif Dis1 Ders Calismasi 14 3 42
Derse Ozgii Staj
Odev
Kiiciik Smavlar/Stiidyo Kritigi 4 2 8
Projeler
Sunum / Seminer
Ara Smavlar (Simav Siiresi + Smav
Hazirhk Siiresi) 2 15 30
Ftnal _(Smav Siiresi + Stnav Hazirhk 1 30 30
Siiresi)
Toplam I yiikii: 152
Toplam s yiikii / 30(s): 51
AKTS Kredisi: 5
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Molecular Biology and Genetics

Proteomics and Genomics

TITLE OF COURSE
CODE MBG4472
LOCAL CREDIT 3

ECTS 5

LECTURE HOUR / WEEK 3

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

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

COURSE COORDINATOR

Nehir Ozdemir Ozgentiirk

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to teach genome, genome sequencing, genome expression, biomedical
genome and proteome research, protein 3D structure, understanding protein function

COURSE CONTENT

Genome description, whole-geome sequencing, genome annotation, conserved genes and
motifs, structural and functional analyses of the genome. Origins and scope of proteomics;
protein separation strategies; protein identification strategies; protein quantification
strategies; protein sequence analysis; protein structure and function

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] A. Malcolm Campbell, LJ. Heyer, Discovering Genomics, Proteomics and
Bioinformatics (2nd Edition), Cold Spring Harbor Laboratory Press and Benjamin
Cummings: (2006)

[2] T.A. Brown,Genomes 4, Taylor &Francis,Garland Science, (2018)

[3] Twyman, R., Cfe, P.D., & George A., Garland Principles of Proteomics (2nd
ed.).Science. (2013).

Course Learning Outcomes

Upon successful completion of the course, students will be able to
1.  Have a detailed understanding of the genome.
2. Learn genome sequencing and genome expression.

3. Learn the structural and functional analyses of the genome.
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Demonstrate an understanding of the fundamental concepts of proteomics.

Acquire knowledge of protein separation, identification, and quantification
strategies.

Analyze protein sequences and demonstrate knowledge of protein structure and

function.

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)
e Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

20%

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterms:
®  Content: Comprehensive questions covering all topics addressed up to
the exam week

® Format: Face-to-face written exam. (90 minutes).

® Detailed Assessment Criteria:

-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

40%

Final:
® Content: Comprehensive questions covering the entire content of the
course

® Format: Face-to-face written exam. (90 minutes).

® Detailed Assessment Criteria:

40%
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-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
: i ?
Lecture: What sa Genp mes 1. Comparing the concept of the genome from different

1 In-class practice: Discussing the concept and

sources. Source: Coursebook 2 Chapter 1
structure of the genome
Lecture: Genome Evolution 1. Examining the concept of evolution, examining the

2 In-class practice: Discussing genome evolution by concept of genome evolution. Source: Coursebook 1
examining genome structure. Chapter 3, Coursebook 2 Chapter 18
Lecture: Genome Mapping 1. Locating genes and non-coding regions on the
In-class practice: Genome mapping methods, genome, examining the concept of markers. Source:

3 ; . . .
physical and genetic mapping methods review Coursebook 2 Chapter 3
Quiz 1: 5 multiple-choice questions 2. Quiz 1: Coursebook 2 Chapter 3
Lecture: Sequencing Technology

4 In-class practice: Review and discussion of 1. Review the concept and methods of physically
classical and next-generation genome sequencing deciphering the genome. Source: Coursebook 1
methods. Chapter 2, Coursebook 2 Chapter 4
Lecture: Functional Genomics and Comparative

5 Genomics 1. Examining genome and gene similarities and
In-class practice: Discussion of genome function and similarities in function. Source: Coursebook 1 Cahpter
the similarities of these functions among genomes. 3
Lecture: Genome Annotation

6 :;;Illaslsesprs?;t}ic:s: gggﬂmlzi egselZ?(I;lssSZ?aliie?rftions 1. Examining coding and non-coding features on the

pies, £ ’ ’ genome. Source: Coursebook 2 Chapter 5
. . . . 2. iz 2: k 2 Ch
Quiz 2: 5-question multiple choice Quiz 2: Coursebook 2 Chapter 5
Lecture: Transcriptome L. . .

7 In-class practice: Discussing the transcriptome and 1. Examination of the concept of protein synthesis and
. . : the transcriptome. Source: Coursebook 2 Chapter 12
its analysis.

8 Midterm 1 Review of all topics covered up to exam week
Lecture: Origins and scope of proteomics

1. Reading on large-scale biology and the omics era, functional

9 In-class Discussion (5 min): Discussion of the role genomics, the scope and requirements of proteomics. Source:
of proteomics in genetic engineering applications Textbook 3 — Chapter 1
Lecture: Protein separation strategies 1. Reading on two-dimensional gel electrophoresis and

|t Dscuston € miny: Disasionorne [ mcomis cions, vl of i chrometpnnty
advantages and disadvantages of different protein p PP ' ' P
separation strategies
Lecture: Protein identification strategies
In-class Dlscus519 n (S min): Dlscgssmn of the . 1. Reading on protein identification with antibodies, mass
advantages and disadvantages of different protein . . . . .
identification strategies and which technique should spectrometry, and  protein  identification using mass

11 spectrometry. Source: Textbook 3 — Chapter

be preferred in various current research contexts

Quiz 3 (10 min): A short quiz covering the topics
discussed in the lecture

2. Quiz 3 Coverage: Coursebook 3, Chapters 1 & 2
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Lecture: Protein quantification strategies
In-class Discussion (5 min): Discussion of the use 1 Reading on -2DGE-based quantitative proteomics, mult1ple>f
12 of protein quantification strateeies in biotechnolo in-gel proteomics, and quantitative mass spectrometry. Source:
protein q & gy Textbook 3 — Chapter 4
applications
Lecture: Protein sequence analysis
In-class Discussion (5 min): Discussion of function J 1. Reading on protein families and evolutionary relationships,
prediction from protein sequences and the use of sequence comparison, and strategies for finding distant
13 machine learning in this context relationships. Source: Textbook 3 — Chapter 5
Quiz 4 (10 min): A short quiz covering the topics 2. Quiz 4 Coverage: Coursebook 3, Chapters 3 & 4
discussed in the lecture
14 Midterm Exam 2 All subjects on proteomics covered up to the exam week.
Lecture: Protein structure and function
In-class Discussion (5 min): Discussion of the L. R;admg on strt}ctural genomics and structpre space,
15 . . o S techniques for analyzing protein structure, and protein structure
potential and possible applications of proteomics in e ]
. . prediction. Source: Textbook 3 — Chapter 6
new project design
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 3 42
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics 4 2 8
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 2 15 30
Final (Examination Duration + Examination Prep. Duration) 1 30 30
Total Workload: 152
Total Workload / 30(h): 5,1
ECTS Credit: 5
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Molekiiler biyoloji ve

genetik alanindaki temel yap1
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./Comp
rehend 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

1

1

19}

19}

PC-2 Molekiiler biyoloji ve

genetik alanmnin temel kavram,
ilke ve kuramlarin1 kullanarak
yasam  bilimleri ile ilgili
problemlerin tanimlanmast,
yorumlanmasi ve ¢dziimiinde
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 {riinii anlayip

yorumlayabilecekler,
problemleri
tanimlayabilecekler, ¢Oziim
igin uygun bilimsel yontemleri
secebilecekler ve

kullanabilecekler ve deneysel
verileri analiz etmek igin
istatistiksel ~ yontemleri  ve
biyoinformatik araglar1 etkin
sekilde uygulayabileceklerdir./
Understand and  interpret
phenomena, processes,
equipment or products, identify
problems; select and apply
appropriate scientific methods
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for solutions and effectively use
statistical methods and
bioinformatics tools to analyse
experimental data using their
knowledge  of  molecular
biology and genetics.

P S ‘-4 Disiplinlerarast bir

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

P Q-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¢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.

1

1

1

19}

19}

P g;-6 Molekiiler biyoloji ve

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

Pg-7 Molekiiler biyoloji ve

genetik ve ilgili alanlardaki

bilimsel ve teknolojik
gelismeleri izleyebilecek,
kariyer firsatlarini

degerlendirerek  kigisel ve
mesleki gelisim hedeflerini
belirleyebilecek ve bu hedeflere
ulasmak i¢cin hayat boyu
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0grenme 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
arastirmalarini - ve  mesleki
faaliyetlerini yiiriitiirken

dogabilecek hukuksal sonuglari
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.

PS;-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 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.

PS ;-11 Molekiiler biyoloji

ve genetik alanindaki konulari,
aragtirmalar1 ve problemlere
yonelik coziimleri, alan
terminolojisini kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sbzlii ve yazih
olarak etkili bigimde
aktarabileceklerdir./

Effectively communicate
topics, research, and problem
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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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