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(Foundation English for International Programs)
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This course aims to develop English Language skill necessary for use in international
graduate programs. The course is designed for mature students in engineering and technology. It will
be based on practical skills and focus on real language demands in studying in an international
program, including: speaking and listening, lecture note taking, conference and group discussion,

verbal report and presentation, report and technical paper writing.

BIF 510 9a333neuazyunil 3 (3-0-9)
Microbiology and Biochemistry
JynTeAunou : laf
= Sld' %
AANTIBUINMINTIN:
(1) Students will understand fundamentals of microbial cells including bacteria, higher

organisms and virus; and their metabolisms, genetics and mutation.

(2) Students will be able to apply their knowledge for further study in other subjects.
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Microorganisms; prokaryote, eukaryotes, archeabacteria. Yeast molds and virus. Cell

structure. Microbial metabolism, growth, and nutrition. Microbial genetics. Immunology.

Biomolecules and metabolism. Energy metabolism.
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BIF 511 Wugiumsileullsunsu 3(2-2-9)
Programming Fundamentals
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General concepts of computer programming, statement, variable, constant, operator,
expression, data types, array data structure, program structure: sequence, selection, and repetition;
program module; user defined procedure/function; parameter passing, introduction to object oriented
programming concept, file operations: sequential file operation, random access file operation;

laboratory work: basic programming by using one of programming languages, debugging, testing,

and correcting program to solve bioinformatics and systems biology problems and/or others related.
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BIF 512 %33nenlanana 3 (3-0-9)
Molecular Biology
Jiaduneu ; Tall

=

wamsiauiimanda:
(1) Students will understand and explain fundamental principle in molecular biology.
(2) Students will apply knowledge and techniques in molecular biology to gain new biological
knowledge.

(3) Students will solve a particular problem in molecular biological through term project.
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Gene organization in prokaryotes and eukaryotes. Molecular mechanisms of protein
synthesis. Regulation of gene expression in prokaryote. Transcription and post-transcription process

in eukaryotes. Genome dynamics. Gene manipulation.

BIF 521 assa31aveyanazdanasnu 3 (3-0-9)
Data Structures and Algorithms

a v 1 =
Jpnfafuneu : LUl

=

HamsisauINmaLIa:
(1) Students will understand various computational methods of problem solving.
(2) Students will be able to apply suitable algorithm to encounter problems.
(3) Students will be able to systematically and logically solve computational problems.
(4) Students will be able to analyze and evaluate the problems and solutions in order to choose

an optimal solution.
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Data structures: arrays, stacks, queues, trees, hash tables, and heaps. Sorting algorithms,
searching algorithms, and graph and tree algorithms. Complexities of algorithms. Algorithm design
techniques. Solving computational problems: divide-and-conquer, dynamic programming, and
greedy algorithms. Data structures and algorithms used in solving bioinformatics and system biology

problems. Programming practices in implementing various algorithms.

BIF 612 Funiiluana 3 (3-0-9)
Molecular Biochemistry

v o

Fisnunou : Tl
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AANIILIGUINAINTIN:
(1) Students will explain fundamental principle in molecular biochemistry.
(2) Students will understand and update molecular techniques such as next-generation
sequencing.
(3) Students will apply knowledge and techniques in molecular biochemistry to gain new

biological knowledge.
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Study of genome, transcriptome, proteome. Basis of molecular evolution and their

applications. Cellular signaling. New or advanced topics in molecular biology and biochemistry.

BIF 614 33anmsluszauluana 3 (3-0-9)
Molecular Evolution

v o

J1J3AUNeY : BIF 612 31n3 Tiana (Molecular Biochemistry)
= 514' %4
ANANIIIYUINMINTIN:
(1) Students will understand principles of molecular evolution and development;
phylogenetic and phylogenetic reconstruction by several methods; molecular clock and
speciation.

(2) Students will learn how to teamwork, and organize their work plan to meet their

objectives.
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Molecular evolution and development. Phylogenetic principles. Phylogenetic reconstruction

by distance, parsimony, and likelihood method. Molecular clock and speciation.

BIF 621 M3INTIzHiveyamanugnssu 3 (3-0-9)
Sequence Analysis and Annotation
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AANIILIGUINAINTIN:
(1) Students will explain technical details of some common biological sequence analysis
methods.

(2) Students will analyze and interpret biological sequence data to infer new biological

knowledge.
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Introduction to the theory and methods of DNA and protein sequence analysis. Methods of

sequence alignments including dynamic programming and statistical methods. Methods of

phylogenetic analysis, and database similarity searching.

BIF 622 naiinnsnaaadluiiiingnlaana 3(2-2-9)
Experimental Techniques in Molecular Biology

v o

Jnisauneu : Tl
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ANANIIIBUINMINTIN:
(1) Students will understand and discuss techniques in molecular biology and
bioinformatics.
(2) Students will apply technique in molecular biology and bioinformatics to analyze

biological data and problems.

(3) Students have responsibility, honest and give credit to original resources.
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Molecular biology techniques with both theoretical background and “hands-on” experiences.
Biological databases and related computer program. Genome sequencing and analysis; Genome
databases. Homology and non-homology based annotation, Genome sequencing and assembly. RNA
sequence and structure analysis. Phylogenetic analysis. Study of functional genomics using SNP
array, transcriptome and data analysis using R, protein modeling and proteome, etc. Genome scale
modeling, pathways construction, regulatory pathway construction and data integration. Project will

be assigned and student presentation is a part of evaluation.

BIF 631 izuugmﬁi’fa@mﬁJmmuMﬂ 3(3-0-9)

Database Systems for Bioinformatics
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Anaisauneu : il
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AANTIRBUINMINTIN:

(1) Students will be able to understand the design, database language, and data management
in order to apply it to solve information problems in bioinformatics.

(2) Students will be able to systematically and logically analyze and solve computational
problems of bioinformatics information.

(3) Students will be able to use SQL language to objectively manage information as an

information specialist in ICT literacy.

(4) Students will be able to work with other team members of term project.
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File system, database system, database system components and architecture. Data modeling,
database design, conceptual, physical and normalization. ER-Model, database languages, SQL and

QBE. Introduction to OODB and distributed database. Database systems used in Bioinformatics.

BIF 632 miseenuuuuazmsaumenvia 3(3-0-9)
Drug Design and Discovery

v o

1159 UNoYU : BIF 512 $29Me1 1uiana (Molecular Biology)
= ild' (%
NaN1IYUINMINTIN:

(1) Student will understand principle and knowledge of drug design techniques, including
Bioinformatics and Cheminformatics, and be able to solve problems using available
tools and/or their modified tools.

(2) Students will able to use their knowledge and techniques for design or discovery of new

drug and share their ideas or reports.

(3) Students will learn how to teamwork, and organize their plan to meet their objectives.
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Techniques in computer-aided drug design and discovery using computer and information
technologies. Analysis of structure and function of biological macromolecules, such as proteins and
nucleic acids etc. Relationships of physiologically active compounds. Ligand designing and

simulation of their interaction with biological macromolecules. Prediction of pharmacological

properties of new substance. Molecular graphics and de novo drug design.
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BIF 633 m51&1mﬁaa%’agama%miaumﬁ 3 (3-0-9)
Data Mining for Bioinformatics

a v @ U =
Ypfasuneu : Ll
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wamsiauiimanda:
(1) Students will understand both the data mining process and workflow as well as
representative data mining algorithms.
(2) Students will be able to analyze the computational problem, and apply data mining

solution without causing harm to public at large.
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Introduction to probability theory. Introduction to data mining and knowledge discovery in
databases (KDD). Process of Data Mining. Data preparation. Model evaluation. Association rules.

Nearest neighbor classification. Naive Bayes classification. Decision tree classification. Neural

networks classification. Clustering. Data mining applications in Bioinformatics.

BIF 634 %tNNve9d)unmazdlwinSauiay 3 (3-0-9)
Functional and Comparative Genomics

v o

Faiaaunou : il
= illd' %4
ANANIIYUINMIANTIN:
(1) Students will understand the principles of comparative genomics analysis.
(2) Students will apply the common algorithms used for comparative genomics analysis.
(3) Students will analyze the scope of biological problems that can be solved by
comparative genomics analysis.
(4) Students will design efficient comparative genomics strategies to solve biological

problems including gene finding, gene functional annotation, and gene/genome

evolution.



74

fniﬁﬂ‘]el']ﬂﬁ3‘U’J‘L!ﬂﬁ‘l/ﬂ\‘l%fjﬂfﬂiﬂﬂfﬂﬁjﬂﬂ'ﬁuﬁﬂfi@@ﬂﬂlﬂﬁ?lullazﬂﬁﬂ?‘ﬂﬁlﬁJﬂ'ﬁﬁN'lu
~ [ A aaa a a L] 4 .
Guewucluﬁmmhmmmwm L‘V]ﬂuﬂllaZﬂWﬁ?LﬂiW%WﬂLﬂulﬂqNIﬂiﬂzLﬁEJ (DNA Microarray)
msnuIwiusznellsAu nagmsdedynanidiiner msdumoulmitazmstangu
A A o 1 [ 9 A 1 ad aR =S a [ 4 A AA 9
JUNNMNIUIIUNUY mi’dinmﬁamauammmﬂuaﬁmmauuaxwammmmmaumﬂmmaﬂu
S A = g = = = = I o v A =
NITUIUMINNEIINIUAIINU ﬂ13ﬁﬂH1‘ﬂIum1ﬁt’JUmt’J‘U mmﬁ'augﬂﬂuﬂumaxamuuaﬂa
s A o s s aw = a '
To'lna iomsfnewugmaasuybd uaz 1 IaINsUeIaalizia 1azNMIAOUTUDIVDITUA I
Tuszavud Tunlumsdssdindeanimnadeunnlasu 11
Study of biological processes through genome-wide expression and regulation in organisms.
DNA microarrays analysis. Protein-protein interaction and signal transduction. Gene identification
and clustering genes into functional groups. Building networks and pathways of interacting genes
and gene products. Perspectives on comparative genomics. Genome and sequence comparisons to

understand the human genetics and evolution of organisms and genomic responses to the challenges

of evolutionary niches.

BIF 641 mﬁamwﬁua:a@mmuizmj 3(3-0-9)
Systems Analysis and Design
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System components. SDLC. Analysis methodologies and CASE tools. Technical,
operational, and economical feasibility studies. DFD, ERD, input design, output design, database

design, documentation and presentation.
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BIF 651 msilszananasdiamnaaadimiusimisaumns 3 (3-0-9)
Computational Intelligence for Bioinformatics
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wamsiBauiimanda:
(1) Students understand principal idea of each major Al problem area.
(2) Students will able to analyze a computational/bioinformatics problems and apply
necessary Al techniques to solve the problem properly without causing harm to public at

large.
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Knowledge representation, Adaptive and Learning models, Search methods, Unsupervised
models, Supervised models, Bayesian reasoning, Machine learning, Neural networks, Fuzzy logics,

Evolutionary computing, Genetic algorithms, Genetic Programming, Case studies of Bioinformatics

problems

BIF 652 35msmaadaansuiiansaumanazsidinenssuy 3 (3-0-9)

Statistical Methods for Bioinformatics and Systems Biology

Jniauneu : lull

wamsi3eusimanya:

(1) Students will explain objectives and fundamental principles of different statistical
approaches (lectures, in-class assignments, written exams).

(2) Students will appropriately select and implement statistical approaches for various
statistical problems, and critically evaluate and discuss statistical outputs (lectures, in-
class assignments, written exams).

(3) Students will apply knowledge learned from the course and from their own research to
solve particular problems through project-based learning (term-project).

(4) Students will demonstrate their understanding in interpreting and analyzing statistical
papers and their own term-project results by communicating their knowledge to

faculty and other students (paper and term-project presentation).
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This course covers standard and advanced statistical methods and algorithms used for
analysis of data from high-throughput experiments in biology. Topics include probability and
statistical theory, statistical inference and hypothesis testing, and statistical methods for omics data
analysis. Students will study statistical concepts and methods from lectures and perform hands-on
analysis of real data using statistical tools and programs. Critical reviews of current topics in
statistical bioinformatics from literature are provided through student presentations and group
discussion. In addition, each student will work on a term project applying the concepts of the course

to bioinformatics and systems biology research.

BIF 662 MSANHURNIZIIBINITINTAUNANAZTIINGNIZVY 1 3 (3-0-9)
Selected Topics in Bioinformatics and Systems Biology I

v o
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AANIIIGUINAINTIN:
(1) Students will understand the principles of the special topic.
(2) Students will be able to use the information and knowledge of the special topic for some
application.
(3) Students will able to analyze the scope of biological problems that can be solved by

information and knowledge of the special topic.
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New or advanced topics in Bioinformatics and systems biology. The contents will be

specified at the time the course is offered.
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BIF 664 MSANHURNWIZITBINITINTTUNAUAZTIINGNTZUD 2 3 (3-0-9)
Selected Topics in Bioinformatics and Systems Biology 11

v o

Fisdunen : muauRiureuveIfdoU
= Sld' v
AANILIYUINAINTIN:
(1) Students will understand the principles of the special topic.
(2) Students will be able to use the information and knowledge of the special topic for some
application.
(3) Students will able to analyze the scope of biological problems that can be solved by

information and knowledge of the special topic.
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New or advanced topics in Bioinformatics and systems biology. The contents will be

specified at the time the course is offered.

BIF 666 M3IANHURWIZIIOINITINTAUNANAZTIINGNIZVY 3 3 (3-0-9)
Selected Topics in Bioinformatics and Systems Biology 111

v o
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AANIIIGUINAINTIN:
(1) Students will understand the principles of the special topic.
(2) Students will be able to use the information and knowledge of the special topic for some
application.

(3) Students will able to analyze the scope of biological problems that can be solved by

information and knowledge of the special topic.
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New or advanced topics in Bioinformatics and systems biology. The contents will be

specified at the time the course is offered.
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BIF 674 M3dnasdszuvalnunafndvsuyIneszuy 3 (3-0-9)
Stochastic Modeling for Systems Biology

v o
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AANILIYUINAINTIN:
(1) Students will understand fundamental process underlying complex biological systems.
(2) Students will understand stochastic processes at different biological scales from
stochastic gene expression in a cell to random genetic drift in population during
evolution.

(3) Students will approach biological problems in the course by studying the basic theory of

stochastic processes as well as using computer programs to simulate stochastic models.
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One of the central goals of systems biology is to decipher fundamental processes underlying
complex biological systems and it has been well established that many of these processes are
fundamentally stochastic. This course is an introduction to stochastic modeling with many
applications for systems biology. Students will study stochastic processes at different biological
scales from stochastic gene expression in a cell to random genetic drift in population during
evolution. Students will approach biological problems in the course by studying the basic theory of
stochastic processes as well as using computer programs to simulate stochastic models. This

interdisciplinary course will focus on both biological and computational aspects of the topic.
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BIF 676 mia%'namm‘i1ammmﬁmgﬁamimymnﬁmdnmmﬁmﬂ 3 (3-0-9)
Plant and Crop Modeling for Smart Farming

v o 1

a =
Yfaaunou: Tull
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Wanst ﬂuﬁﬁmﬂﬁ%ﬁ:
(1) Students will be able to analyze and compare systems biology approaches for
investigation the biological systems.
(2) Students will be able to explain (well communicate) the systematic analysis results to
broad audients.
(3) Student will be able to adapt and work in team with cross disciplines researchers.
(4) Student will be able to search and integrate the self-learning knowledge with the

research questions.
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To pursue food security and energy sustainability under climate change crisis, advanced
sciences and technology are demanded to build up the intelligent agriculture which help finding the

optimal resource management for crop cultivation. The best practice for agricultural management,
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nowadays, lies not only on the maximal yield of a crop but also on the minimal environmental
destruction. Therefore, the modeling capability to understand the intracellular regulation of a crop
and ability to predict its response to environment is crucial. Through a project-based learning
method, the plant and crop modeling for smart farming course will provide the essential knowledge
for simulating the interrelationship between genotype-phenotype of a plant. Modern genomics,
traditional physiology, biochemistry and advanced modeling are combined for systematically
exploring the relationship between genotype-phenotype under a particular environmental condition.
Crop systems biology, as a course principle, is comprised of plant modeling, including basic concept
of modeling, unicellular modeling till whole plant modeling; plant physiology; and agricultural
sciences, including advances in agricultural technology for monitoring soil, atmosphere, and plants.
The content of the course can be exploited in diverse applications relevant to intelligent agriculture,
i.e. crop yield forecasting, climatically-determined yield prediction, breeding and introduction of a

new crop variety, scoping best farming practices etc.

BIF 677 ﬂ"liﬁﬂ‘leﬂ!ﬂ‘IN”I%!%'E)x‘i‘ﬂN%Jﬁ1§ﬁu!ﬂﬁ!!ﬁ$§3‘3ﬂﬂ1§$ﬂﬂ 4 3 (3-0-9)
Selected Topics in Information Technology I
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AANTIIBUINMINTIN:
(1) Students will understand the principles of the special topic.
(2) Students will be able to use the information and knowledge of the special topic for some
application.

(3) Students will able to analyze the scope of biological problems that can be solved by

information and knowledge of the special topic.
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New or advanced topics in information technology. The contents will be specified at the

time this course is offered.
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BIF 679 MSANHURNIZITDINITINTTUNAUAZTIINGITZU 5 3 (3-0-9)
Selected Topics in Information Technology 11
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AANILIYUINAINTIN:
(1) Students will understand the principles of the special topic.
(2) Students will be able to use the information and knowledge of the special topic for some
application.

(3) Students will able to analyze the scope of biological problems that can be solved by

information and knowledge of the special topic.
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New or advanced topics in information technology .The contents will be specified at the
time this course is offered. Application of knowledge and skills in Bioinformatics to solve problems

in the field of biological science and related areas.

BIF 692 @3NS TITISaUNALAZTIINGNTZUD 1 1(0-2-3)
Seminar in Bioinformatics and Systems Biology I

v o
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AANIIIGUINAINTIN:

(1) Students will understand and be able to describe some Bioinformatics/Systems Biology
and other related contents.

(2) Students will be able to plan and design their comprehensively presentation/explanation.

(3) Students will be able to explain, ask questions and discuss about topics related to
Bioinformatics/Systems Biology.

(4) Students will be able to use English more properly, including speaking, listening and

writing.

a a a J @ d 1Y a
MFSIVTINENAIT N1sonLsIe ﬂ']i?a]}uﬂﬂ AATICHUASTIUATIET UANNIT AUAA

TynuazdoyaniuadeluanFricsaumauaziimenszuy  wazmseddseauiaue g

U

@

= d‘ 1 IS =
UNANHIAUDU €] DINULHAUNA



82

Review, discussion, invention, analysis, and synthesis of principles and concepts, current
problems and literature in bioinformatics and systems biology. Presentations and participation in

discussion of others in class.

BIF 694 &uNHINIETIASAUNAUAZTIINGITZUL 2 1(0-2-3)
Seminar in Bioinformatics and Systems Biology II

v o

Fnaiaaunou : 1l
wanm‘%'ﬂugﬁmﬂﬁ%’a:

(1) Students will understand and be able to describe some Bioinformatics/Systems Biology
and other related contents.

(2) Students will be able to plan and design their comprehensively presentation/explanation.

(3) Students will be able to explain, ask questions and discuss about topics related to
Bioinformatics/Systems Biology.

(4) Students will be able to use English more properly, including speaking, listening and
writing.
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Review, discussion, invention, analysis, and synthesis of principles and concepts, current

problems and literature in bioinformatics and systems biology. Presentations and participation in

discussion of others in class.

BIF 772 ¥NeNszuUMazIfInssuymIuan 3 (3-0-9)
Systems Biology and Metabolic Engineering
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wamsBau3Nmania:
(1) Students will be able to understand the principles underlying the systematic approach
used for studying the system.
(2) Students will be able to analyze and compare systems biology approaches for

investigation the biological systems.
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(3) Students will be able to explain (well communicate) the systematic analysis results to
broad audients.

(4) Students will be able to adapt and work in team with cross disciplines researchers.

(5) Students will be able to search and integrate the self-learning knowledge with the

research questions.
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Principles and methodology of systems biology and metabolic engineering. Studies of
biological systems by systematically perturbing them biologically, genetically, or chemically.
Monitoring gene, protein, and informational pathway responses; integrating these data; and
ultimately, formulating mathematical models that describe the structure of the system and its
response to individual perturbations. Introduction of metabolic engineering. Metabolic network
reconstruction and analysis. Mathematical and experimental techniques for the quantitative
description, modeling, control, prediction of biological processes, and design of metabolic pathways.
Applications in strain improvements of biotechnological and agricultural importance, drug discovery,

disease gene identification, diagnostic and prognosis.
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(1) Students will read, analyze, and critically evaluate scientific papers, and integrate

information from various sources.
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(2) Students will develop deeper knowledge, understanding, scientific skills, and thinking
skills necessary for solving their research problem.

(3) Students will critically and systematically integrate knowledge from interdisciplinary
subjects and apply their holistic knowledge to solve their research problem.

(4) Students will demonstrate research capabilities and abilities to work independently and
creatively.

(5) Students will communicate their in-depth knowledge and understanding in their own

research to public at national or international level.
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Analysis and development of an appropriate mathematical, statistical, computing method

and use of knowledge and skills in bioinformatics and systems biology for solving biological

sciences and related area problems.

BIF 791 INeniinus 36 YA

Dissertation
Jnfaaunou : Ll

=

HamsisauInMaLIa:

(1) Students will read, analyze, and critically evaluate scientific papers, and integrate
information from various sources.

(2) Students will develop deeper knowledge, understanding, scientific skills, and thinking
skills necessary for solving their research problem.

(3) Students will critically and systematically integrate knowledge from interdisciplinary
subjects and apply their holistic knowledge to solve their research problem.

(4) Students will demonstrate research capabilities and abilities to work independently and
creatively.

(5) Students will communicate their in-depth knowledge and understanding in their own

research to public at national or international level.
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Analysis and development of an appropriate mathematical, statistical, computing method

and use of knowledge and skills in bioinformatics and systems biology for solving biological

sciences and related area problems.

BIF 792 @ HIN T IESaUINAUASTIINGSEUD 3 1(0-2-3)
Seminar in Bioinformatics and Systems Biology I11
Fniauneu : il
wamsﬁ'ﬂugﬁmﬂﬁi’a:
(1) Students will understand and be able to explain, ask questions and discuss about
advanced bioinformatics/systems biology topics and other related contents.
(2) Students will practice to develop a research proposal with methodology.
(3) Students will have a well-devised plan to prepare and organize their presentation.
(4) Students will give effective, well-organized talks.

(5) Students will use proper English in speaking and writing.
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Review, discussion, invention, analysis, and synthesis of principles and concepts, current

problems and literature in bioinformatics and systems biology in order to practice to develop a

research proposal with methodology and to present and participate in discussion of others in class.
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BIF 794 @33 3INMGTIONSaUNALasFIINGSTUY 4 1(0-2-3)
Seminar in Bioinformatics and Systems Biology IV

a v o 1 =
Ypnfanunou : lull

WamsisauInmaLia:
(1) Students will understand and be able to explain, ask questions and discuss about
advanced bioinformatics/systems biology topics and other related contents.
(2) Students will use appropriate logical procedures or approaches to analyze advanced
topics related to bioinformatics and systems biology.
(3) Students will have a well-devised plan to prepare and organize their presentation.

(4) Students will give effective, well-organized talks.

(5) Students will use proper English in speaking and writing.
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Review, discussion, invention, analysis, and synthesis of principles and concepts, current
problems and literature in bioinformatics and systems biology in order to appropriately apply logical
statistical procedures, computational approaches, or algorithms to analyze advanced topics related to

bioinformatics and systems biology and to present and participate in discussion of others in class.

BIF 796 ’ETJNN‘M17]"N%'Jlﬂﬁﬁu!‘ﬂﬂ!!ﬁ%%'}a‘ﬂﬂ]ig‘UU 5 1(0-2-3)
Seminar in Bioinformatics and Systems Biology V
Amisaunou : Tl
wamsi3eusimanya:
(1) Students will understand and be able to explain, ask questions and discuss about
advanced bioinformatics/systems biology topics and other related contents.
(2) Students will use appropriate methods for managing, analyzing, and integrating omics
and high-throughput data and interpreting results.

(3) Students will have a well-devised plan to prepare and organize their presentation.

(4) Students will give effective, well-organized talks.
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(5) Students will use proper English in speaking and writing.
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Review, discussion, invention, analysis, and synthesis of principles and concepts, current
problems and literature in bioinformatics and systems biology in order to manage, analyze, and
integrate omics or high-throughput data from experiments using appropriate mathematics, computer
sciences, and statistics to understand and solve biological research problems and to present and

participate in discussion of others in class.

BIF 798 &M INMFIONSTUNAUALTIINGITLVY 6 1(0-2-3)
Seminar in Bioinformatics and Systems Biology VI

Jpnianuneou : 1l

HamsBau3INmania:
(1) Students will understand and be able to explain, ask questions and discuss about
advanced bioinformatics/systems biology topics and other related contents.
(2) Students will integrate data from various biological levels and sources to analyze
advanced topics related to bioinformatics and systems biology and to interpret results.
(3) Students will have a well-devised plan to prepare and organize their presentation.

(4) Students will give effective, well-organized talks.

(5) Students will use proper English in speaking and writing.
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Review, discussion, invention, analysis, and synthesis of principles and concepts, current

problems and literature in bioinformatics and systems biology in order to integrate data from various
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biological levels and sources and synthesize data into models to understand and solve biological

research problems and to present and participate in discussion of others in class.



