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DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Boliimii
BiRIM
DERSIN KOORDINATORU HilaT AY
ASISTAN(LAR)
Bu dersin amaci ekstrem fizikokimyasal oOzelliklere sahip habitatlarn  mikrobiyal
DERSIN AMACI biyogesitliliginin ve bu tiir habitatlara adaptasyon i¢in mikroorganizmalarim gelistirdigi
molekiiler adaptasyon mekanizmalarinin anlagilmasini saglamaktir.
Ektremofillere genel bakis, Termofiller, Psikrofiller, Asidofilik ve alkalifilik
DERSIN iCERIGi mikroorganizmalar, Halofiller, Piezofiller, Kserofiller, Radyasyona  direngli

mikroorganizmalar, Oligotroflar, Ektrem habitatlara adaptasyon mekanizmalar1

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

[1] Alam, M., & Tiwary, B. K. (Eds.). (2023). Extremophiles: Diversity, Adaptation and
Applications. Bentham Science Publishers.

[2] Durvasula, R. V., & Rao, D. S. (Eds.). (2018). Extremophiles: From biology to
biotechnology. CRC Press.

[3] Rainey, F. A., & Oren, A. (2006). Extremophiles. In Methods in Microbiology (Vol. 35,
pp- 1-25). Academic Press.

Ders Ogrenim Ciktilari

Bu dersi basariyla tamamlayan dgrenciler,

1. Ekstremofilleri birincil stres toleransina gore siniflandirarak ekolojik ve
biyoteknolojik 6nemlerini 6zetleyebileceklerdir.

2.  Ekstrem habitatlarda hayatta kalmay1 saglayan temel molekiiler ve hiicresel
adaptasyonlari agiklayabileceklerdir.
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3. Ekstremofillerle ilgili literatiirii elestirel bir sekilde degerlendirerek adaptasyon

stratejilerini ve potansiyel sinirlamalar1 destekleyen kanitlari belirleyebileceklerdir.
4.  Ekstremofil mikroorganizmalarin izolasyonu i¢in stratejiler gelistirebileceklerdir.
5. Ekstremofil mikroorganizmalarin genomik analizini yapabileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Sayi Katki Pay1

Devam/Katilim:

Laboratuvar:

Uygulama (Sozlii Sinav):

® cerik: Ders dncesi paylasilacak olan bilimsel makalelerin elestirel
olarak incelenmesi

e  Format: Yiiz yiize. Ogrencilerden paylasilan makaleler hakkinda soru
sormalar1 ve sorulan sorular1 diger 6grencilerin cevaplayarak .
makaleler ile ilgili bilimsel tartisma yapilmasi (5-10 dk) 14 %020

® Detayh Degerlendirme Kriterleri:
- Kavramlar agiklayabilme

- Elestirel diisiinme

- Deneysel tasarimi agtklayabilme

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

Odev:

Sunum/Jiiri:

Proje:

Seminer/Workshop

Ara Sinavlar:

® icerik: Sinav haftasina kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
Format: Yiiz yiize. Smav (60-90 dakika)
Detayh Degerlendirme Kriterleri:

- Ders ile ilgili temel kavramlarin anlagilmasi 2 %040

- Ekstremofil mikroorganizmalarin adaptasyon stratejilerinin
yorumlanmasi

- Ekstremofil mikroorganizmalarin biyoteknolojik uygulama alanlarmin
anlagilmasi

Final:
e icerik: Dersin tiim icerigini kapsayan kapsamli sorular
Format: Yiiz yiize. Smav (60-90 dakika)
Detayh Degerlendirme Kriterleri: 1 %40

- Dersin kavramsal olarak anlasildiginin gosterilmesi
- Derste edinilen teorik bilginin elestirel olarak
yorumlanabilmesi
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Dénem i¢ci Cahsmalarin Basari Notuna Katkis %60

Final Sinavinin Basar1 Notuna Katkisi %40

TOPLAM %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
Ekstremofiller konusunun okunmasi.
Konu Anlatimi: Ekstremofillere Giris Kaynak:  Extremophiles:  Diversity,
Adaptation and Applications.
1 Smif-ici tartisma (15 dk): Mikroorganizmalarin tolere Ekstremofiller konusunun okunmasi.
edebildigi ekstrem fizikokimyasal 6zellikler ile ilgili 6rnekler Kaynak: Extremophiles - From Biology to
Biotechnology.
Konu Anlatimi: Hipertermofiller Hipertermofiller: Cesitlilik ve
Adaptasyon  konusunun  okunmasi.
- . . . Kaynak:  Extremophiles:  Diversity,
Smif-i¢i tartisma (15 dk): Hipertermofil mikroorganizmalarin . e
2 asam alanlar1 ve lama alanlar ile ilgili 6rnekler Adaptation and Applications.
yas ' veuygu gt Derin Deniz  Vent Ekstremofilleri
Sinif-i¢i uygulama (60 dk): Hipertermofillerle ilgili segilen konusunun. okunmast. . Kaynak:
.. e Extremophiles - From Biology to
makale ve derlemeler iizerine soru-cevap etkinligi .
Biotechnology.
Konu Anlatimi: Psikrofiller Psikrofiller ~ konusunun okunmasi.
Kaynak:  Extremophiles:  Diversity,
Smif-i¢i tartisma (15 dk): Soguga adaptasyon ile ilgili hiicresel Adaptation and Applications.
3 mekanizmalarin tartigilmast Psikrofillerin Fizyolojik ve Biyokimyasal
Adaptasyonlart  konusunun okunmasi.
Sinif-i¢i uygulama (60 dk): Psikrofillerle ilgili segilen makale Kaynak: Extremopbhiles - From Biology to
ve derlemeler tizerine soru-cevap etkinligi Biotechnology.
Eg:utz:snl;tllml: Asidofil Mikroorganizmalar: Cesitlilik ve Asidofilik Mikroorganizmalar konusunun
ptasy okunmasi.  Kaynak:  Extremophiles:
Smif-i¢i tartisjma (15 dk): Asidik ortamlarda yasayabilen Diversity, Adaptqtlon and Apphcatlons. ..
4 . . o . . Ekstremofil Enzimler ve Biyoteknoloji
mikroorganizmalara drnekler verilmesi )
konusunun okunmasi. Kaynak:
Simif-ici uygulama (60 dk): Asidofil mikroorganizmalarla ilgili Extremophiles - - From  Biology  to
. . e Biotechnology.
secilen makale ve derlemeler iizerine soru-cevap etkinligi
Konu Anlatim:: Alkalifiller Alkalifiller ~ konusunun okunmas.
. . .. Kaynak:  Extremophiles:  Diversity,
Sinif-i¢i tartisma (15 dk): Yiiksek pH ortamlarina adaptasyonla . .
o1 . Adaptation and Applications.
5 ilgili hiicresel mekanizmalarin tartigilmasi
Ekstremofiller konusunun okunmast.
Smif-i¢i uygulama (60 dk): Alkalifillerle ilgili secilen makale Kgynak: Extremophiles - From Biology to
. . Biotechnology.
ve derlemeler iizerine soru-cevap etkinligi
Konu Anlatimi: Halofilik Mikroorganizmalar Halofilik Mikroorganizmalar konusu.nun
okunmasi.  Kaynak:  Extremophiles:
Smmif-ici tartisma (15 dk): Yiiksek tuz konsantrasyonuna karsi Dlvers1't y, Adaptation and Apphcatlo.ns..
. . . < . . Halofilik ve Haloalkalifilik
mikroorganizmalarin sahip oldugu hiicresel mekanizmalarin ) o ) .
6 ¢ Aktinobakterilerin Biyolojisi ve
artigilmasi
Uygulamalar1  konusunun  okunmasi.
Smif-i¢ci uygulama (60 dk): Halofilik mikroorganizmalarla g?ynaﬁ: Elxtremophlles— From Biology to
ilgili segilen makale ve derlemeler iizerine soru-cevap etkinligi lotechnology.
. Piezofiller konusunun okunmasi.
Konu Anlatim: Piezofiller Kaynak:  Extremophiles:  Diversity,
Smif-i¢i tartisma (15 dk): Yiksek basinca dayanikli Adaptatlon ar}d Applications. .
. . . U . Derin Deniz  Vent Ekstremofilleri
7 mikroorganizmalarin sahip oldugu hiicresel mekanizmalar
konusunun okunmast. Kaynak:
Siif-i¢i uygulama (60 dk): Piezofillerle ilgili secilen makale E).ctremop hiles - From  Biology  to
. Lo Biotechnology.
ve derlemeler iizerine soru-cevap etkinligi
3 Ara Smav 1 Sinav haftasina kadar islenen konularin

tiimiiniin tekrar edilmesi
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Konu Anlatimi: Kserofiller

Sinif-i¢i tartisma (15 dk): Kurak ortamlara adaptasyonla ilgili

1. Kserofiller konusunun okunmasi.
Kaynak:  Extremophiles:  Diversity,
Adaptation and Applications.

2. col Ekosistemlerinin Ekstremofil

9 hii 1 mekanizmalarn tartigil
ticresel mekanizmalarin tartigiimasi Cesitlilii ve Biyoteknolojik
Simif-i¢i uygulama (60 dk): Kserofillerle ilgili secilen makale Iéyguli@glarl k(;lr}?sunllzm gfuln mast.
ve derlemeler iizerine soru-cevap etkinligi aynak: Extremophiles - From Biology to
Biotechnology.
Konu Anlatimi: Radyasyona Direncli Mikroorganizmalar 1. Radyasyona Direnli Mikroorganizmalar
Smif-ici tartiyjma (15 dk): Radyoaktif i1sinlarin konusunun. qkunmam. Kaynak:
. . . L Extremophiles: Diversity, Adaptation and
mikroorganizmalar {izerine etkilerinin tartigilmasi Lo
10 Applications.
Smmif-ici  uygulama (60 dk): Radyasyona direngli 2. EkStreEOlgl ller k(})ﬁu Sun; " l(;ku;l mast.
mikroorganizmalarla ilgili se¢ilen makale ve derlemeler {izerine Bfiynah. IX tremophiles - From Biology to
soru-cevap etkinligi lotechnology.
Konu Anlatimi: Metallofiller 1. Metallofiller ve Agir Metal
Smif-i¢i tartisma (15 dk): Agir metal toleransina sahip Biyoremediasyonu kongsunun Ok.u fmast.
. . . .. Kaynak:  Extremophiles:  Diversity,
mikroorganizmalarin  biyoteknolojik  kullanim alanlarinim . e
11 tartisilmas Adaptation and Applications.
2. Ekstremofiller konusunun okunmast.
S . . qoee Kaynak: Extremophiles - From Biology to
mif-ici uygulama (60 dk): Metallofillerle ilgili secilen makale Biotechnol
ve derlemeler iizerine soru-cevap etkinligi 1otechnology.
1. Oligotroflar ~ konusunun  okunmasi.
Kaynak:  Extremophiles:  Diversity,
Adaptation and Applications.
12 Konu Anlatimi: Oligotrof Mikroorganizmalar /Ara smav 2 2. Ekstremofiller kor}usunun okunmas1.
Kaynak: Extremophiles - From Biology to
Biotechnology.
Sinav haftasina kadar islenen konularin tiimiiniin
tekrar edilmesi
Konu Anlatimi:  Ekstremofillerin  izolasyonlar1  ve
Biyoteknolojik Uygulamalar: 1. Ekstremofillerin  Uygulama  Alanlar
konusunun okunmasi. Kaynak:
Smif-i¢gi tartiyjma (15 dk): Ekstrem habitatlardan Extremophiles: Diversity, Adaptation and
13 mikroorganizma izolasyonu igin izlenebilecek yoOntemlerin Applications.
tartigilmasi 2. Ekstremofil Enzimler ve Biyoteknoloji
konusunun okunmasi. Kaynak:
Sinif-i¢i uygulama (60 dk): Ekstremofil mikroorganizmalarin Extremophiles - From Biology to
izolasyon yontemleri ve biyoteknolojik kullanimlar ile ilgili Biotechnology.
secilen makale ve derlemeler iizerine soru-cevap etkinligi
Konu Anlatimi: Ekstremofil Aktinobakteriler 1. Ektremofillere Girig konusunun
okunmasi.  Kaynak:  Extremophiles:
Sinif-i¢i tartisma (15 dk): Aktinobakterilerin kurak ortamlara Diversity, Adaptation and Applications.
14 adapte olmalarin1 saglayan 6zelliklerinin tartigilmast 2. Halofilik ve Haloalkalifilik
Aktinobakterilerin Biyolojisi ve
Smif-i¢i uygulama (60 dk): Aktinobakterilerin izolasyon Uygulamalar1  konusunun  okunmast.
yontemleri ile ilgili segilen makale ve derlemeler iizerine soru- Kaynak: Extremophiles - From Biology to
cevap etkinligi Biotechnology.
Konu Anlatimi: Ekstremofiller ve Genomik 1. Ektremofillere Giris Konusunun
Smif-i¢i tartisma (15 dk): Mikrobiyal genomlarda ekstrem ok‘unm‘aSL Kayr.lak: Extrem ophlles:
. e e Diversity, Adaptation and Applications.
15 habitat adaptasyonu ile ilgili 6zelliklerin anotasyonu
2. Ekstremofil Calismalar1  konusunun
Smmif-i¢i uygulama (60 dk): Mikrobiyal genomik analizle ilgili oBku{lma81. I}(;ynal;: E>1<tremop hiles - From
secilen makale ve derlemeler iizerine soru-cevap etkinligi 10logy to Biotechnology.
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iISYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam fsyiikii
Ders Saati 14 3 42
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Laboratuar

Uygulama (sozlii Smmav) 14 1 14

Arazi Calismasi

Sinif Dis1 Ders Calismasi 10 3 30

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav

Hazirhk Siiresi) 2 20 40
g:;ils i()Smav Siiresi + Sitnav Hazirhk 1 15 15
Toplam is yiikii: 141
Toplam is yiikii / 30(s): 4,7

AKTS Kredisi: 5
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Molecular Biology and Genetics

Microbiology of Extreme Habitats

TITLE OF COURSE
CODE MBG4132
LOCAL CREDIT 3

ECTS 5

LECTURE HOUR / WEEK 3

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

COURSE COORDINATOR

Hilal AY

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students understand the microbial biodiversity of habitats with
extreme physicochemical properties and the molecular adaptation mechanisms developed
by microorganisms to adapt to such habitats.

COURSE CONTENT

Overview of extremophiles, Thermophiles, Psychrophiles, Acidophilic and alkaliphilic
microorganisms, Halophiles, Piezophiles, Xerophiles, Radiation-resistant microorganisms,
Oligotrophs, Mechanisms of adaptation to extreme habitats

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Alam, M., & Tiwary, B. K. (Eds.). (2023). Extremophiles: Diversity, Adaptation and
Applications. Bentham Science Publishers.

[2] Durvasula, R. V., & Rao, D. S. (Eds.). (2018). Extremophiles: From biology to
biotechnology. CRC Press.

[3] Rainey, F. A., & Oren, A. (2006). Extremophiles. In Methods in Microbiology (Vol.
35, pp. 1-25). Academic Press.

Course Learning Outcomes

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

1. Summarize the ecological and biotechnological importance of extremophiles by
classifying them according to their primary stress tolerance.

2. Explain the fundamental molecular and cellular adaptations that enable survival
in extreme habitats.
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3. Identify evidence supporting adaptation strategies and potential limitations by
critically evaluating the literature on extremopbhiles.

4. Develop strategies for the isolation of extremophile microorganisms.

Perform genomic analysis of extremophile microorganisms.

EVALUATION SYSTEM

Activities

Number

Percentage of Grade

Attendance/Participation:

Laboratory

Application (Oral Examination):

e Content: Critical review of scientific articles to be shared before
class.

e Format: Face-to-face. Students ask questions about the shared
articles, and other students answer the questions, engaging in scientific
discussion about the articles (5-10 min).

o Detailed Evaluation Criteria:

- Ability to explain concepts
- Critical thinking

- Ability to explain experimental design

14

20%

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterms:

e  Content: Comprehensive questions covering all topics covered up to
the exam week.
e  Format: Face-to-face. Exam (90 minutes)
e  Detailed Assessment Criteria:
- Understanding of basic concepts related to the course.
- Interpretation of the adaptation strategies of extremophile
microorganisms.
- Understanding of the biotechnological application areas of
extremophile microorganisms.

40%

Final:
e Content: Comprehensive questions covering the entire course
content

e Format: In-person. Exam (90 minutes)
o Detailed Assessment Criteria:

- Demonstration of conceptual understanding of the course
- Ability to critically interpret the theoretical knowledge
acquired in the course

40%
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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: Extremophiles: An Overview

In-class discussion (15 min): Examples of extreme
physicochemical properties that microorganisms can
tolerate

Reading the section Extremophiles: An Overview.
Source: Extremophiles: Diversity, Adaptation and
Applications.

Reading the section Extremophiles. Source:
Extremophiles - From Biology to Biotechnology.

Lecture: Hyperthermophiles: Diversity and
Adaptation

In-class discussion (15 min): Examples related to the
habitats and applications of hyperthermophilic
microorganisms

In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
hyperthermophiles

Reading the section Hyperthermophiles: Diversity,
Adaptation and Applications. Source: Extremophiles:
Diversity, Adaptation and Applications.

Reading the section Deep-Sea Vent Extremophiles.
Source:  Extremophiles - From Biology to
Biotechnology.

Lecture: Psychrophiles

In-class discussion (15 min): Discussion of cellular
mechanisms related to cold adaptation

In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
psychrophiles

Reading the section Psychrophiles. Source:
Extremophiles: Diversity, Adaptation and
Applications.

Reading the section Physiological and Biochemical
Adaptations of Psychrophiles. Kaynak: Extremophiles
- From Biology to Biotechnology.

Lecture: Acidophilic Microbes: Diversity and
Adaptation

In-class discussion (15 min): Examples of
microorganisms that can live in acidic environments

In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
acidophilic microorganisms

Reading the section Acidophilic Microbes: Diversity
and Adaptation to Low pH. Source: Extremophiles:
Diversity, Adaptation and Applications.

Reading the section Extremophile Enzymes and
Biotechnology. Source: Extremophiles - From
Biology to Biotechnology.

Lecture: Alkaliphiles

In-class discussion (15 min): Discussion of cellular
mechanisms related to adaptation to high pH
environments

In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
alkaline earth metals

Reading the section Alkaliphiles: Diversity,
Adaptation and Applications. Source: Extremophiles:
Diversity, Adaptation and Applications.

Reading the section Extremophiles. Source:
Extremophiles - From Biology to Biotechnology.

Lecture: Halophilic Microorganisms

In-class discussion (15 min): Discussion of the
cellular mechanisms possessed by microorganisms
against high salt concentrations

In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
halophilic microorganisms

Reading the section Halophilic Microorganisms.
Source: Extremophiles: Diversity, Adaptation and
Applications.

Reading the section Biology and Applications of
Halophilic and Haloalkaliphilic ~Actinobacteria.
Source: Extremophiles - From Biology to
Biotechnology.

Lecture: Piezophiles

In-class discussion (15 min): Cellular mechanisms
possessed by microorganisms resistant to high
pressure

Reading the section Piezophiles: Quiddity of
Extreme Pressure Devotees. Source: Extremophiles:
Diversity, Adaptation and Applications.
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In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
piezofillers

2. Reading the section Deep-Sea Vent Extremophiles.
Source: Extremophiles - From Biology to
Biotechnology.

8 Midterm 1 Review of all topics covered up to exam week.
Lecture: Xerophiles
In-class discussion (15 min): Discussion of cellular | 1. Reading the section Xerophiles. Source: Extremophiles:
mechanisms related to adaptation to arid j Diversity, Adaptation and Applications.
9 environments 2. Reading the section Extremophile Diversity and
Biotechnological Potential from Desert Environments. Source:
In-class practice (60 min): Question-and-answer | Extremophiles - From Biology to Biotechnology.
session on selected articles and reviews related to
xerophytes
Lecture: Radyasyona Direncli
Mikroorganizmalar
1. Reading the section Radiation-Resistant
In-class discussion (15 min): Radyoaktif 1smlarin Microorganisms. Source: Extremophiles: Diversity,
10 mikroorganizmalar {izerine etkilerinin tartigilmasi Adaptation and Applications.
2. Reading the section Extremophiles. Source:
In-class practice (60 min): Question-and-answer Extremophiles - From Biology to Biotechnology.
session on selected articles and reviews concerning
radiation-resistant microorganisms
Lecture: Metallophiles
In-class discussion (15 min): Discussion of the 1. Reading the section Oligotrophs: Microbes at Low
biotechnological applications of microorganisms with Nutrient Levels. Source: Extremophiles: Diversity,
11 heavy metal tolerance Adaptation and Applications.
2. Reading the section Extremophiles. Source:
In-class practice (60 min): Question-and-answer Extremophiles - From Biology to Biotechnology.
session on selected articles and reviews related to
metallophiles
1. Reading the section Oligotroflar.  Source:
Extremophiles:  Diversity, = Adaptation  and
P . . . Applications.
12 Lecture: Oligotroph Microorganisms/Midterm 2 2. Reading the section Extremophiles. Source:
Extremophiles - From Biology to Biotechnology.
Review of all topics covered up to exam week.
Lecture: Isolation of Extremophiles and
Biotechnological Applications
In-class discussion (15 min): Discussion of methods L. Reading the section. APpligatior}s of EXtrempphiles.
that can be followed for the isolation of SourQe. .Extremophlles. Diversity, Adaptation and
13 microorganisms from extreme habitats Appl{catxons. . .
2. Reading the section Extremophile Enzymes and
Inclass  practice (60 min):  Ekstremofil B?otechnolog_y. Source: Extremophiles - From
. . . i X Biology to Biotechnology.
mikroorganizmalarin  izolasyon yontemleri ve
biyoteknolojik kullanimlart ile ilgili se¢ilen makale ve
derlemeler iizerine soru-cevap etkinligi
Lecture: Extremophile Actinobacteria
1. Reading the section Extremophiles: An Overview.
In-class discussion (15 min): Discussion of the Source: Extremophiles: Diversity, Adaptation and
characteristics that enable actinobacteria to adapt to Applications.
14 arid environments 2. Reading the section Biology and Applications of
Halophilic and Haloalkaliphilic ~Actinobacteria.
In-class practice (60 min): Question-and-answer Source: Extremophiles - From Biology to
session on selected articles and reviews concerning Biotechnology.
actinobacteria isolation methods
Lecture: Extremophiles and Genomics 1. Reading the section Extremophiles: An Overview.
Source: Extremophiles: Diversity, Adaptation and
15 In-class discussion (15 min): Annotation of features Applications.
related to extreme habitat adaptation in microbial 2. Reading the section Extremophile Case Studies.
genomes Source: Extremophiles - From Biology to
Biotechnology.
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In-class practice (60 min): Question-and-answer
session on selected articles and reviews related to
microbial genomic analysis

16 Final Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload

Course Hours 14 3 43
Laboratory

Application 14 1 14
Field Work

Study Hours Out of Class 10 3 30

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 15 15
Total Workload: 141
Total Workload / 30(h): 4,7

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

|n

|n

|n

|n

|n

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

FS

[

[

|n

|n
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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.

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.

|n

|n

|n

|n

|

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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