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TEACHING PLAN S3 Ilmu Kedokteran 

 

 
Course Title  :  Bioinformatika di bidang Biomedik 

 (Program Pendidikan S3) 

tahun 2019 

Course Code  :  2 

Credit    

 

Course Coordinator : HS : Dr dr Hani Susianti SpPK(K) (081334760295)  

  

Lecturers                   : HS : Dr dr Hani Susianti SpPK(K) (081334760295)   

                  DL : Diana Lyrawati, Dra., Apt., MS., Ph.D (08179640968) 

                                     AT : Agustina Tri Endharti, SSi.Ph.D (085233140794) 

                                     WI : Widodo, MSi, PhD, Prof (081230017307) 

 

 

Lecture Time: Day            :  Monday   

Time        : 10.00- 11.40  

  

Course Description : 

This course was systematically designed with overall goal is to introduce students to 

the comprehensive knowledge of bioinformatics in biomedical field. Topics previously covered 

in earlier biomedical field will be expanded and placed in the context of analyzing big data and 

information of the living organism in silico. The key objective is students will be able to develop 

concepts of bioinformatics based on their research interests.  

Subject areas covered  include: bioinformatics and its clinical implication, bioinformatic 

workflow, protein structure, 2D and 3D of protein structure prediction, interaction between two 

molecule, vaccine design and antigenicity prediction, immunogenecity and epitope mapping, 

molecular docking software utilization, binding affinity, ligand-receptor analysis, utilization of 

genome database, identification of polymorphysm (SNPs and haplotype), research interest-

based primer designing, gene function analysis, sequence alignment, sequence similarity 

prediction, microarray data analysis, gene pathways analysis, RNA database, RNA structure 

prediction,  protein database, protein function prediction, protein clasification, and the 

implementation of bioinformatics for drug discovery and development. 

 

Course learning outcomes 

 

Students who successfully complete this course should be able to: 

1. Demonstrate a systematic application of bioinformatics and its clinical implication, also 

bioinformatic workflow. Students have adequate knowledge about protein structure and 

proficient to predict 2D and 3D of protein structure by using bioinformation tools. 

2. Demonstrate the ability to analyse  interaction between two molecule; its energy and 

stability.  Able to use molecular docking software to analyse binding affinity of two 

molecules and  to analyse ligand-receptor. 

3. Demonstrate a comprehensive evaluation about  genome database and proficient to 

analyse the database for identify polymorphysm (SNPs, and haplotype). 

4. Demonstrate a comprehensive evaluation to create primers based on research interests  
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5. Demonstrate a skill on finding gene , gene function, sequence alignment and to perform 

sequence alignment to predict sequence similarity and apply it in biomedical field. 

6. Demonstrate a comprehensive evaluation about the implementation of bioinformatics 

to analyse microarray data dan  to analyse gene pathways; evaluation of RNA database 

and  to predict RNA structure; understanding about protein database and proficient to 

predict protein function, protein classification and protein function from the database. 

7. Demonstrate a comprehensive understanding  how to use bioinformatic  to design 

vaccine and to predict antigenicity, immunogenecity and peotope mapping; 

understanding   how to use bioinformatics for drug discovery and development. 

 

 

Topic and schedule  

   

No Date  Topics Competencies Bloom’s 

taxonomy 

Lecturer 

1 28/01/2019 

 

Introduction 

1. From data to 

knowledge: the 

aim of 

bioinformatics 

2. Information flow in 

bioinformatics 

3. Curation, 

annotation and 

quality control 

4. Clinical implication 

 

Understand 

about 

bioinformatics 

and its clinical 

implication, also 

bioinformatic 

workflow. 

Level 2. 

Understanding 

HS 

2 4/02/2019 Protein 

structure/modeling 

1. Protein folding and  

    stability 

2. Protein properties  

3. Predict structure  

    2D 

4. Predict Structure  

    3D 

5. Superposition  

    structure  

6. Structure  

    alignments 

7. Classification of  

    protein structures 

8. Predict protein  

    Function 

Proficient to 

evaluate and 

predict 2D and 

3D of protein 

structure by 

using 

bioinformation 

tools. 

 

Level 3.  

Applying 

 

DL 

3 11/02/2019 Molecular interaction : 

1. Moleculer 

interaction and  

molecular dynamic  

2. Molecular docking 

and analysis of 

ligand-receptor 

1. Proficient to 

evaluate  about 

interaction 

between two 

molecule; its 

energy and 

stability   

2. Proficient to 

evaluate  about  

 binding affinity 

of two 

molecules by 

utilizing 

molecular 

Level 3. 

Applying 

HS 



3 

 

docking 

softwares  

 

 

4 18/02/2019 Overview of Genome 

Database and 

Sequence alignments 

 

1. Genome on the 

web 

2. SNPs and 

Haplotypes 

3. Metagenomics 

analysis 

4. Polymorphisme 

identification 

5. Primer design 

6. Computing the 

alignment of two 

sequences 

7. Application of 

multiple sequence 

alignments to 

database searching 

 

1. Analyze the 

genome 

database for 

identifying 

polymorphysm 

(SNPs, and 

haplotype), 

desinigning 

primer and 

finding gene & 

gene function 

 

2. Evaluate 

sequence 

alignment  

 

3. Design 

primers 

 

 

 

Level 4. 

Analyzing  

AT 

5 25/02/2019 Overview of Vaccine  

design and  Drug 

discovery 

1. Antigenicity analysis 

2. Immunogeneicity 

analysis 

3. Epitope mapping 

4. The lead compound 

5. Identification    

molecule target 

6. Interaction between 

ligand and receptor 

 

1. understand 

how to use 

bioinformatic  to 

design vaccine  

2. Understand   

how to use 

bioinformatics 

for drug 

discovery and 

development.  

Level 2. 

Understanding 

DL 

6 04/03/2019 Proteomic and system 

biology 

1. Analysis of DNA 

microarray data 

2. Protein interaction 

networks 

3. Networks and 

pathways analysis 

4. Biomarker analysis 

 

Proficient to 

evaluate about 

microarray data 

and analyze 

proteomic  

pathways using 

bioinformatics 

tools 

 

Level 4. 

Analyzing  

WI 

7 11/3/2019 RNA Database  

1. Predicting and 

modeling RNA 

structure 2D 

2. Finding RNAs in 

genome: mRNA, 

miRNA and siRNA 

       

 

 

Proficient to 

evaluate about  

RNA database 

and RNA 

structure  

Level 3. 

Applying 

WI 

 

8 18/03/2019 

 

Final test   Team 
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Teaching and Learning Strategy 

Core materials will be delivered through lectures, workshops, discussion and/or online delivery 

systems 

 

Assessment Methods 

Type Weighting Description 

Written exam 

(final) 

100% The examination will be an 

essay/application/assignment on applying 

comprehensive  knowledge in bioinformatics. 

 

Learning Sources 

 

Essential 

reading/resources 

Essential Bioinformatics by Jin Xiong. Publisher: Cambridge 

University Press 

Further 

reading/resources 

1. An Introduction to Bioinformatics Algorithm by Neil C 

Jones and Pavel Pevzner. Publisher: The MIT Press. 

2. Bioinformatics for Biomedical Science and Clinical 

Applications by Kung-Hao Liang. Publisher: Woodhead 

Publishing. 

3. Scientific Journals (Nature Bioinformatics, Nature 

Protocols). 

 

 


