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Dersin Adi Course Name
Kemoenformatik Chemoinformatics
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
HBM621E Giiz (3) Kredili 7.5 Doktora
(Fall (Ph.D.)
Lisansiistii Program Hesaplamali Bilim ve Mithendislik Yiiksek Lisans ve Doktora Programi
(Graduate Program) (Computational Science and Engineering Masters and PhD Programme)
Dersin Tiirii Sec¢ime Bagl Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Kemoenformatigin gelisimi ve kapsami, 2 ve 3 boyutlu molekiiler yapilarin simgelenmesi ve islenmesi,
Veritabanlar1 ve veri kaynaklari, Fiziksel ve kimyasal verilerin hesaplanmasi: molekiiler mekanik ve
quantum mekanigi, Veri analiz yontemleri: kimyada 6zdevimli 6grenme, sinir aglari, evrimsel algoritmalar
ve kiimeleme teknikleri, Molekiiler tanimlayicilar, Sayisal yap1 — aktivite iliskisi, Tlag tasarimi, Benzerlik
yontemleri, Yiiksek girdi-¢iktili tarama verilerinin analizi, Sanal tarama ve kenetlenme, Birlesimsel kimya
ve kiitiiphane tasarimi

The scope and history of chemoinformatics, Representation and manipulation of 2D and 3D molecular
structures, Overview of databases/data sources, Calculation of physical and chemical data: molecular
mechanics and quantum mechanics, Methods for data analysis: machine learning techniques in chemistry,
neural networks, evolutionary algorithms and clustering techniques, Molecular descriptors, Quantitative
Structure — Activity Relationship (QSAR), Drug design, Similarity methods, Analysis of high-throughput
screening data, Virtual screening and docking, Combinatorial chemistry and library design.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Farkli kemoenformatik yontemlerinin tanitimi
2. Kemoenformatigin ilag tasarimi arastirmalarinda kullanimi ile ilgili 6rnekler verme
3. Kemoenformatikte kullanilan yontemler tizerine Python ile pratik deneyim kazandirmak

1. Introducing different chemoinformatics methods
2. Providing examples on the use of chemoinformatics in drug design research
3. Gaining practical experience with Python on the methods used in chemoinformatics

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basartyla tamamlayan yiiksek lisans/doktora dgrencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

Molekiiler yapilari tanimlamakta kullanilan en 6nemli formatlar: yorumlama
Kemoenformatikte kullanilan veritabanlar1 hakkinda bilgi edinme

Verilen bir problem i¢in en uygun hesaplama yonteminin nasil se¢ilebilecegini tartisma
Kemoenformatikte en yaygin kullanilan veri analizi yontemlerini tanimlama

QSAR hakkinda iyi bir ¢aligma bilgisine sahip olma

Sanal tarama yontemlerini tanima

Mevcut hesaplamalai ilag tasarimi yontemleri ve onlarin kullanimlar: hakkinda bilgi edinme
Cesitli kemoenformatik problemleri i¢in algoritma yazma ve uygulama
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M.Sc./Ph.D. students who successfully pass this course gain knowledge, skill and competency in the
following subjects;

Interpret the most important formats used for describing molecular structures

Have a good knowledge of databases used in chemoinformatics

Argue on how to choose the appropriate computational tools for a given problem
Describe the most widely used data analysis tools in chemoinformatics

Have a good working knowledge on QSAR

Have an overview of the virtual screening techniques

Have an overview of the available computational drug design techniques and their uses
Write and Implement algorithms for various chemoinformatics problems
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Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1. A. R. Leach and V. J. Gillet, An Introduction to Chemoinformatics, Springer,
2007.

2. J. Gasteiger, Handbook of Chemoinformatics, Wiley, 2003.

3. T. L. Oprea, Chemoinformatics in Drug Discovery, Wiley, 2005.

4. J. Bajorath, Chemoinformatics: Concepts, Methods, and Tools for Drug
Discovery, Humana Press, 2004.

5. A. Varnek and A. Tropsha, Chemoinformatics Approaches to Virtual Screening,
RSC Publishing, 2008.

Odevler ve Projeler

(Homework & Projects)

7 Odev

7 Homework

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Python

Python

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan 1 30
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 7 30
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smmav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Kemoenformatigin gelisimi ve kapsami 1,2,6,7
2 2 boyutlu molekiiler yapilarin simgelenmesi ve islenmesi 1
3 3 boyutlu molekiiler yapilarin simgelenmesi ve islenmesi 1
4 SMILES — Molekiil ve rekasiyonlar icin bir bilgisayar dili 1
5 Veritabanlar1 ve veri kaynaklari 2
6 Fiziksel ve kimyasal verilerin hesaplanmasi: molekiiler mekanik ve quantum mekanigi 3
7 I. Veri analizi i¢in metotlar: kimyada 6zdevimli 6grenme, sinir aglari, evrimsel algoritmalar ve 4,8
kiimeleme teknikleri
8 II. Veri analizi i¢in metotlar: kimyada 6zdevimli 6grenme, sinir aglari, evrimsel algoritmalar ve 4,8
kiimeleme teknikleri
9 Molekiiler tanimlayicilar 3,5,6,7,8
10 Sayisal yap1 — aktivite iligkisi 3,5,6,7,8
11 Benzerlik metotlar 3,5,6,7,8
12 Yiiksek giripgiktili tarama verilerinin analizi 3,5,6,7
13 Sanal tarama ve kenetlenme 3,5,6,7
14 Birlesimsel kimya ve kiitliphane tasarimi 3,5,6,7
COURSE PLAN
Course
Weeks Topics Qutcomes
1 The scope and history of chem(o)informatics 1,2,6,7
2 Representation and manipulation of 2D molecular structures 1
3 Representation and manipulation of 3D molecular structures 1
4 SMILES — A language for molecules and reactions 1
5 Overview of databases/data sources 2
6 Calculation of physical and chemical data: molecular mechanics and quantum mechanics 3
7 I. Methods for data analysis: machine learning techniques in chemistry, neural networks, 4,8
evolutionary algorithms and clustering techniques
8 II. Methods for data analysis: machine learning techniques in chemistry, neural networks, 4,8
evolutionary algorithms and clustering techniques
9 Molecular descriptors 3,5,6,7,8
10 Quantitative Structure — Activity Relationship (QSAR) 3,5,6,7,8
11 Similarity methods 3,5,6,7,8
12 Analysis of high-throughput screening data 3,5,6,7
13 Virtual screening and docking 3,5,6,7
14 Combinatorial chemistry and library design 3,5,6,7




Dersin Hesaplamali bilim ve Miihendislik Programiyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait c¢iktilar)

Katki

Seviyesi

1

2

Yuksek lisans diizeyi yeterliliklerine dayali olarak, Hesaplamali Bilim ve Mihendislik
Programindaki bilgilerini uzmanlik diizeyinde gelistirebilme ve derinlestirebilme (yeterli
bilgi birikimi) (bilgi).

X

ii.

Alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Alaninda edindigi uzmanlik dizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme(beceri).

iv.

Alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle bitunlestirerek
yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Alanini ile ilgili karsilasilan sorunlari arastirma yontemlerini kullanarak ¢ézimleyebilme
(beceri).

vi.

Alanini ile ilgili uzmanlik gerektiren bir galismayi bagimsiz olarak ytritebilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi)

vii.

Alani ile ilgili uygulamalarda karsilasilan ve 6ngérilemeyen karmasik sorunlarin ¢dézimi
icin yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6zim Uretebilme
(Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Alanindaki glincel gelismeleri ve kendi ¢galismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan digindaki gruplara, yazil, s6zli ve gorsel olarak
sistemli bicimde aktarabilme (lletisim ve Sosyal Yetkinlik).

ix.

Bir yabanci dili en az Avrupa Dil Portfoyl B2 genel diizeyinde kullanarak sozli ve yazili
iletisim kurabilmek (lletisim ve Sosyal Yetkinlik).

Alaninin gerektirdigi dUzeyd_e bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini
ileri dizeyde kullanabilme (lletisim ve Sosyal Yetkinlik)

xi.

Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, klturel ve etik degerleri g6zeterek denetleyebilme ve
bu degerleri 6gretebilme (Alana Ozgli Yetkinlik).

xii.

Alanti ile ilgili konularda strateji, politika ve uygulama planlari gelistirebilme ve elde edilen
sonuglari, kalite siregleri gergevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

xiii.

Alaninda 6zumsedikleri bilgiyi, problem ¢b6zme ve/veya uygulama becerilerini,
disiplinlerarasi galismalarda kullanabilme (Alana Ozgii Yetkinlik).

xiv.

Hesaplamali Bilim ve Mihendislik Programinda, kendi ¢alismalarini, alanindaki
uluslararasi platformlarda, yazili, sézll ve/veya gorsel olarak aktarabilme (Alana 6zgii
yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computational Science and Engineering Program

Level of
Program Outcomes Contribution
1 2 3
i Developing and intensifying knowledge in the Computational Science and Engineering X
program’s area, based upon the competency in the M.S. level (sufficient knowledge)
(knowledge).
ii. ] Grasping the inter-disciplinary interaction related to one’s area (knowledge). X
iii. | The ability to use the expert-level theoretical and practical knowledge acquired in the X
area (skill).
iv. | Interpreting and forming new types of knowledge by combining the knowledge from X
the area and the knowledge from various other disciplines (skill).
v. | Solving the problems faced in the area by making use of the research methods (skill). X

vi. | The ability to carry out a specialistic study related to one’s area independently.
(Competence to work independently and take responsibility).

vii. | Developing new strategic approaches to solve the unforeseen and complex problems
arising in the practical processes of one’s area and coming up with solutions while
taking responsibility (Competence to work independently and take responsibility).

viii. | Systematically transferring the current developments in the area and one’s own work
to other groups in and out of the area; in written, oral and visual forms
(Communication and Social Competency).

ix. | Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written and oral communication with that language (Communication and
Social Competency).

x. | Using the computer software together with the information and communication X
technologies efficiently and according to the needs of the area (Communication and
Social Competency).

xi. | Paying regard to social, scientific, cultural and ethical values during the collecting,
interpreting, practicing and announcing processes of the area related data and the
ability to teach these values to others (Area Specific Competency).

xii. | Developing strategy, policy and application plans concerning the subjects related to | X
the area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

xiii. | Using the knowledge and the skills for problem solving and/or application (which are X
processed within the area) in inter-disciplinary studies (Area Specific Competency).

xiv. | In the Computational Science and Engineering program, the ability to present one’s
own work within the international environments orally, visually and in written forms
(Area Specific Competency).

1: Little, 2. Partial, 3. Full

NOT-1: Ders ile ilgisi olmayan ¢iktilarin bos birakilmasi gerekmektedir.
NOT-2: Yukaridaki tabloda isaretlenen katki seviyeleri tiim programlar i¢cin
minimum seviyelerdir. Ancak ilgili programin yapisina gore katki seviyeleri
artirilabilir.

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Dog. Dr. Adem Tekin




