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Program Name

(Thai): VANgATINAansuUgn a1 saumalariiing1sey
(VENGAITNIINGINTT) (MENGATUTUIYR)

(English): Master of Science Program in Bioinformatics and Systems Biology

(Multidisciplinary) (International Program)

Degree Title and Field of Study (Thai/ English)

Full Name  (Thai) - ANYIANFASUNIVUNN (TIANTAUNABALTIINYITEUV)
(English)  : Master of Science (Bioinformatics and Systems Biology)
Abbreviation (Thai) N4, (RIEITEUNALAZTINGITEUU)

(English)  : M.Sc. (Bioinformatics and Systems Biology)
Details of the program structure and courses
3.2.2) Details of the program structure and courses
a) Total number of credits in the program: 36 credits
b) Program Structure (by Category)

Plan A2 (Academic Plan)

A.  Compulsory Courses 18 credit
2* (S/VU)

B. Elective Courses 6 credit

C. Thesis 12 credit

* Non-Credit Banking Seminar Course

English Language Foundation Adjustment Course Non-Credit Bearing

LNG 550 Remedial English Course for Post Graduate Students 2 (1-2-6) S/U
Guufuiiunwsingudmsuindnussdutudndne)

LNG 601 Foundation English for International Programs 3 (2-2-9) S/U

(AN BINYWHUFIWEMTUNANGATUIUYIF)
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Foundation Adjustment Course Category

BIF

BIF

51100

561

Programming Fundamentals

¥
=) IS

(WugUMSeUlUTWNTY)
Analysis and Design of Algorithms

(M IATILALALDDNLUUTUNBUID)

A. Compulsory Course Category

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

692

694

633

50100

62201

62202

62203

62204

Seminar in Bioinformatics and Systems Biology |
(FUNUMTIENTAUNALAZIIINGITZUU 1)
Seminar in Bioinformatics and Systems Biology |l
(FEUUUNMNTIFNTAUNALAZTINGITZUY 2)

Data Mining for Bioinformatics
(Msvimilestayanagiasaune)

Molecular Biology

@Inenszauluana)

Command-Line Techniques for Molecular Biological Data
and File Manipulation
(nallaussinAmdsdmiunsianisteyauasnadaing sy

Luana)

Computational Approaches to Sequence and Structural
Bioinformatics
(WUIMNBTIABUNILADTA NS UTIANTAUNATIBIAULAY

TAs9a519)

Sequencing Technologies and Genome Analysis

(malulagnismaduiugnssuwagn1TIATIERAlUY)

Omics Data and Analyses

(Toyalefinduaznisiasizvidoya)

Non-Credit Bearing

3(2-2-9) S/U

3 (3-0-6) S/U

18 credits

1 (0-2-3) (S/V)

1 (0-2-3) (S/V)

3 (3-0-9)

2 (2-0-6)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)
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BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

62205

65201

65202

65203

77201

77202

77203

77204

77205

B. Elective Courses Category

BIF

BIF

BIF

602

631

641

Research Project in Bioinformatics 1 (0-2-3)
(Iﬂiﬂﬂ"]uaT;I]JBWWQ%Uﬂﬁﬁﬂumﬁ)
Basic Biostatistics for Bioinformatics and Systems Biology: 1 (1-0-3)
Descriptive and Inferential Statistics
(WD ATUNUGIUAMTUT I THUMARATTVINGITEUY: ADRLT
NITUUATADALTIDUN)
Biostatistics for Data-Driven Analysis 1 (1-0-3)
(Fradfdmiumsiiasgiuuudisigtoya)
R for High-Throughput Biological Data Analysis 1 (1-0-3)
(M3l R dmnfunisiasgiideyanisdinimaunalg)
Network Biology and Qualitative Modeling 1 (1-0-3)
(FPINYNATDVILUAZUUUTIABUTIANAIN)
Quantitative Bio-Systems Modeling 1 (1-0-3)
(N385 UUTNADITTUVTTING WTIUTUI)
Quantitative Molecular Network Modeling 1(1-0-3)
(MyaFrsuuinasadlsunuvennIevigluang)
Al for Bioinformatics and Systems Biology 1 (1-0-3)
Ve Useivgdnsuinansaumalaziiinglssuu)
Research Project in Systems Biology 1(0-2-3)
(lA599AT8N9TIINGI5ZUV)

6 credits
Molecular Biochemistry 3 (3-0-9)
@ueilluiana)
Database Systems for Bioinformatics 3 (3-0-9)
(SrUUgIUTRYaNTIANTAUNA)
Systems Analysis and Design 3 (3-0-9)

(ﬂ'ﬁ%Lﬂi’]%ﬁLLﬁ%@@ﬂLL‘UUiSU‘U)
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BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

651

681

682

683

684

685

686

687

688

62301

62401

62402

77300

Computational Intelligence for Bioinformatics

(NM3Us2UIANADE N IYRANE T UT I TAUNA)

Selected Topics in Bioinformatics and Systems Biology |

a

(NMSANYILANIZLTDINNTIANTAUMNALAZTIINYITZUU 1)

Selected Topics in Bioinformatics and Systems Biology I

(NMSANWANIELTBINITIANTAUNABALTIINGNTEUU 2)

Selected Topics in Bioinformatics and Systems Biology |l

a

(NMSANYILANIZLTDINNTIANTAUMNALAZTIINYITZUU 3)

Selected Topics in Bioinformatics and Systems Biology IV

a

(NMSANYILANIZLTDINNTIANTAUMNALAZTIINYITZUU 4)

Selected Topics in Bioinformatics and Systems Biology V

(MSANYILANIZLTBDINNTIANTAUNALATTIINYITZUU 5)

Selected Topics in Bioinformatics and Systems Biology VI

a

(NMSANYILANIZLTDINNTIANTAUMNALAZTIINYITZUU 6)

Selected Topics in Bioinformatics and Systems Biology VI

(MSANWILANIZLTDINNTIANTAUMNALASZTIINYITZUU 7)

Selected Topics in Bioinformatics and Systems Biology VI

(MSANYILANIZLTDINNTIANTAUNALAZTIINYITZUU 8)

Advanced and Emerging Omics Technologies

(nalulagleindiugauasindul)

Microbiome Data Analysis using Amplicon Sequencing
Technology

(M nenteyalulasluleulagldnalulagnismeandu
LOUNAADY)

Metagenomic Data Analysis

(MFInTenvayaunluiing)

Network Biology and Omics Data Integration

@ IneneIaUnuasnIsusUNISTaualaling)
Y Y

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)

1(1-0-3)

1(1-0-3)

2 (2-0-6)

2 (2-0-6)

3 (3-0-9)

3 (3-0-9)

1(1-0-3)

2 (2-0-6)

1(1-0-3)

1(1-0-3)
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BIF

BIF

BIF

BIF

BIF

BIF

BIF

IBS

77400

77501

77502

77503

77600

77700

77800

63000

C. Thesis

BIF

698

Omics Integrated Bio-Systems Modeling

(M35 UUTARITLULTVINE VLY SN STayalelind)

Modeling Techniques for Computational Cell Biology
(WARANNSASIUUINADIENTUTIINYTEAULAALTINTS

ANUI0)

Model Interpretation and Prediction for Cell Biology
Problems
(MsfAmuLaznIsIuemeLuUTassdmiulyninig

FIIneseiuag)

Systems Biomedicine for Personalized Healthcare
(WNIMARSTINITUNNGIBITEUUINDNTRUAFUAINANY

UAAR)

Model-Based Design for Synthetic Biology

(N59BNLUUMLUUINABIAMNTUTIINGELATIZI)

Systems Modeling for Metabolic Engineering

(MFASNUUINABITEUUAMNSUIAINTTULUALUER)

Plant and Crop Modeling for Smart Farming

(MFE519ULUUTNA VIR NN TN UATNTTUDL WY RaA)

Biosciences Entrepreneurship

(maﬁmmﬁﬂuﬂa;:Iﬂizﬂaumﬂumuiwmmam%%am‘w)

Thesis

(nednus)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

12 credits

12 (0-24-48)

Approved by KMUTT Council No. 318 (3 February 2026)



Program Learning Outcomes

PLO 1:

PLO 2:

PLO 3:

PLO 4:

Solves biological problems using appropriate bioinformatics

and systems biology approaches.

Sub PLO 1A Analyzes high-throughput biological data by
integration of knowledge from different disciplines

(biology, computing, statistics, and mathematics)

Sub PLO 1B Evaluates scientific literature with an understanding
of bioinformatics and systems biology frameworks to
formulate and justify a research question or testable

hypothesis, following the mentor's guidelines.

Sub PLO 1C  Selects appropriate bioinformatics and systems
biology methods to solve a research question or test

hypothesis.

Communicates accurate information relating to bioinformatics

and systems biology to diverse audiences.

Takes part competently in diverse teams to accomplish a
common goal by sharing their own ideas and accepting others’

opinions.

Demonstrates research integrity in terms of responsible

conduct of research.

Approved by KMUTT Council No. 318 (3 February 2026)



Course Description

Unit of Learning Descriptions : General Education / Basic Engineering / Basic Science and

Mathematics

Course Code: LNG 550
Course Name (Thai): AUiuiiunmundingudniuinfnunsziudadiadnw
(English): Remedial English Course for Post Graduate Students
Number of Credits: 2 (1-2-6) S/U
Category: Compulsory Course
Course/Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): For student who have CEFR Level less than B1 according to the
King Mongkut's University of Technology Thonburi Announcement, Subject: English
Language Development Policy for Master’s Degree Students, Year 2025
Course Description:
(Thai): o3y siuuiuiiugiunwsinguuasinueiisnduvesinAnyiieliegluszdud
ansnsadiSen 390 LNG 601 degnafiuszansnm masnaudnaduliindnuiinanusiulaluns
T nwrdange Tududemien Wldsmundeniuiueu uisiunisudladymnnadey
mySanquuesindne TnslamsUssiuiiindnuniitymanniian vennissduadulfindne
Bouinsdanismsoudienues suidunsimuinuznsdouimwdngy Tnglidesds
ASEERY
(English): This course aims to instill the background language and skills necessary for
undertaking LNG 601 and to raise the students’ confidence in using English. There will be no
predetermined focus of the course, but instead it will concentrate on those areas where the
students are weakest and need most improvement. The classroom teaching and learning will
be supported by self- directed learning to allow the students to improve their language and
skills autonomously
Course Learning Outcomes (CLOs):
1. Identify main ideas and supporting details
Write different types of sentences and paragraphs
Express and discuss ideas and opinions

Select appropriate resources for self-study

o~ w0

Have responsibility and ethical awareness

Approved by KMUTT Council No. 318 (3 February 2026)



Course Code: LNG 601
Course Name (Thai): '36111mmé’qﬂqwﬁugmé’m%’umé’ﬂqmmmma
(English): Foundation English for International Programs
Number of Credits: 3(2-2-9) S/U
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): For student who have CEFR Level less than B2 according to the
King Mongkut's University of Technology Thonburi Announcement, Subject: English
Language Development Policy for Master’s Degree Students, Year 2025
Course Description:
(Thai): MeAnidatuienmuinuzmsseunmsinguisnidudmsuindnusesuudiadne
ndngnsunuvidiuimnssumaniuazmalulad omdvngadunisinu fUavnuwennsld
mwéﬁmqmﬁamiﬁamimmmmﬁaﬁmaﬁLLﬁﬁﬂUMé’ﬂqmmmﬁma %ﬂi’mﬁﬂmiwjmmxﬂ’]iﬁﬂ
nMsaetufinnisussens mseduseluissymielunguges maiausnauvdesenufeun
Wa1 #annaunITTEUTIENURTOUNAULTIYALA
(English): 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.
Course Learning Outcomes (CLOs):
1. Identify main ideas and supporting details
Take notes from reading and listening
Write a summary

Write an argumentative essay

o~ D

Make a presentation and discuss the topics

Approved by KMUTT Council No. 318 (3 February 2026)
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Unit of Learning Descriptions: Course

Course Code: BIF 561
Course Name (Thai): n153iAT1z9ikareenwUUTURDLAS
(English): Analysis and Design of Algorithms
Number of Credits: 3(3-0-6) S/U
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): This course is designed to provide foundational
adjustments for students require additional support. This course is non-credit
bearing.
Course Description:
(Thai): Ugun1mn19n19AUIN LEALAENTIN Fumeudsnsduduuaznisdniies AsuAUeynn
LUy uganes msutsddndn msanuddnBe wagnsdsusuududnde Uszansam
Baduiifuresduneuds msaaduneudifivmnzanigalnenisldnislusunsuuuulauida
wazdunewianisuuualuy nsvaeiussritsnaniuiefivesnsduan Ins1inves
Fumeris
(English): Computational problems, set and graphs, searching and sorting algorithms,
brute force, divide-and-conquer, decrease-and-conquer, and transform-and-conquer
approaches to problem solving, asymptotic efficiency of algorithms, algorithm
optimizations using dynamic programming and greedy algorithms two major tradeoffs;
space and time, of computing, and limitations of algorithm power.
Course Learning Outcomes (CLOs):

1. Students can explain various computational methods of problem solving.

Course Code: BIF 602
Course Name (Thai): %uaillaanag
(English): Molecular Biochemistry
Number of Credits: 3(3-0-9)

Category: Elective Course

Approved by KMUTT Council No. 318 (3 February 2026)
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Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 183911 3 va 9t lalun1s@nuniluy nsuaniulen Tsdlew Augiu

Fannmsszdulaena wazmsilulssandld nsdedyaavensad Inenslwiniedy

gaenudluanauazdiailuang

(English): This subject focuses on the study of genome, transcriptome, proteome. It
covers the basis of molecular evolution and their applications, cellular signaling and
new or advanced topics in molecular biology and biochemistry.

Course Learning Outcomes (CLOs):

1. Students can analyze biological data related to molecular biochemistry by
integration of knowledge from different disciplines (biology, computing, statistics,
and mathematics)

2. Students can formulate research questions or hypotheses based on guidelines from
lecturers and facilitators.

3. Students can apply knowledge and techniques in molecular biochemistry to solve
biological questions.

4. Students can communicate molecular biochemistry concept effectively.

5. Students can take part competently in diverse teams to accomplish a common goal.

6. Students can value themselves and others with an understanding of ethical and

social issues.

Course Code: BIF 631
Course Name (Thai): 58UUIULBLANINTIETAUNA
(English): Database Systems for Bioinformatics
Number of Credits: 3(3-0-9)
Category: Elective Course
Course Requirements (if any):

O Pre-requisite : None

Approved by KMUTT Council No. 318 (3 February 2026)
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O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): syuugIuteya aerusenaukazan Unenssuvegiutaya n1svikuuIIaeItaya
115980 UUFIUTOYATINTING WATLTINIYAIN LUUTIR0IUUUIS URR-SiaduBn n1svin
wesualadiaty AwIvesgIuteys MwIeaRILea Satuuea 8a3u1 Slatuues uaaRdd
ﬂ’]iﬁ’]\‘i’m%@\‘iﬁﬁ]ﬁ ﬂ?iM’WLLu’JWNL‘ViﬂJ’WﬁNL‘ﬁ@ﬂ’]iﬁUﬁu ANSIANTIINTIULIATU LLazgmsﬁaga
YAl ULDARLR
(English): Database systems, database components and architecture, data modeling,
database logical and physical design, Entity-relationship (ER) model, normalization,
database languages, Structured Query Language (SQL), Relational Algebra, Relational
Calculus, indexing, query optimization, transaction management, and NoSQL Database.
Course Learning Outcomes (CLOs):
1. Students analyzes high-throughput biological data by integration of knowledge from
different disciplines including biology and computational techniques based on

database systems.

Course Code: BIF 633
Course Name (Thai): msvinvilesdeyanis¥iansaume
(English): Data Mining for Bioinformatics
Number of Credits: 3(3-0-9)
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): MeAwiiyemnufifosureseuinandu amuidestuioatunisiumiesdoya
warn13vimdesaulugiudeya nsruIuNIINITINViestoya n1TinTeudaya N3
Uszillunavesliiag naenaudsnisvinmilesndnus luwuusie Wy n15viumnilesannng

ANNFUTLS N1sdnuundeyalaetayalndides Msdwunteyalaglduidniued n1sdwun

Approved by KMUTT Council No. 318 (3 February 2026)
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Tayalagldduldsnduls nsduundeyalasinievigloUszam nisdnngudaya Aaeeng
wenndinduresnsviiledeyamsdiansauma
(English): This subject introduces the concept of probability theory, data mining and
knowledge discovery in databases (KDD); as well as process of Data Mining, Data
preparation, Model evaluation, Association rules. It also explores different classification
techniques including nearest neighbor classification, naive Bayes classification, Decision
tree classification, Neural networks classification and clustering; all of which are
commonly used in bioinformatic research.
Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing) based on data mining algorithms.
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply knowledge and techniques in data mining to solve biological
guestions.
4. Students can communicate in data mining techniques correctly.
5. Students can take part competently in diverse teams to accomplish a common goal.
6. Students can value themselves and others with an understanding of ethical and

social issues.

Course Code: BIF 641
Course Name (Thai): N15IlASIEALAZDRNLUUTEUY
(English): Systems Analysis and Design
Number of Credits: 3(3-0-9)
Category: Elective Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None

Approved by KMUTT Council No. 318 (3 February 2026)
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Course Description:
(Thai): 3183911 83 U8RI B LAY 8IF UTENOUVDITHUY 103nsveeszuU 321U8uds
Ainszaiszuy indesdlefldlunslinssdssuy nsfnwianangan msldununinuans
N15Mave3taya NITRHUNINLAAIANNFURUSVOIToYa N1TRRNWUUNITTUT oY
maaamwmmmma%’aga maaamwugm%’aya ASRBULBNEITUTENBUNNSUILEAUBNANIS
AATINR
(English): This subject describes System components, SDLC, Analysis methodologies
and CASE tools. This covers technical, operational, and economical feasibility studies,
DFD, ERD, input design, output design, database design, documentation and
presentation.
Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing) based on systems analysis.
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply knowledge and techniques in systems analysis and design to

solve biological questions.

Course Code: BIF 651
Course Name (Thai): n15U521aRAENVIURANEINT VT TAULNF
(English): Computational Intelligence for Bioinformatics
Number of Credits: 3(3-0-9)
Category: Elective Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): S1e3eniliangdsnsunuesdanud inlunaiifanubanguuasdinaieus 35ns

Aum Tnaitldduuuegns lueaffivuuegne N15UTENIANENNITLULLUY N19138u3Y09

Approved by KMUTT Council No. 318 (3 February 2026)
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roufiumes nsetnslossamiion assnzwuuiled nsduiadetauinis Suneuisids
WUFNITU waeNslUsUNIUBUgNITY TnsanfunsalAnwivesdymaiansaumea
(English): This subject explores 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 problem:s.
Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing) based on computational intelligence methods.
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply knowledge and techniques in computational intelligence to
solve biological questions.

4. Students can communicate in computational intelligence correctly.

Course Code: BIF 681
Course Name (Thai): mMsfinwiamzisomediansaunauazainetssuu 1
(English): Selected Topics in Bioinformatics and Systems Biology |
Number of Credits: 3(3-0-9)
Category: Elective Course
Course Requirements (if any):
O Pre-requisite : Subject to the instructor's approval.
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 7183910y afufnwiluiatofi unnsnsaniefidaaeunuund 1 olvviusie
nswasuudamweanalulailuwazdy faavimuasisanidenisntunuannumnzeay
dlodnaeu
(English): This subject provides flexibility for semi-independent research focusing on
new or advanced topics in bioinformatics and systems biology. The contents will be

specified at the time the course is offered.

Approved by KMUTT Council No. 318 (3 February 2026)
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Course Learning Outcomes (CLOs):

1. Students can analyze biological data by integration of knowledge from different

disciplines (biology, computing, statistics, mathematics).

2. Students can formulate research questions or hypotheses based on guidelines from

lecturers.

3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code: BIF 682

Course Name (Thai): A15ANYILRNIZLTDINNTIANTAUNALATIINGITEUU 2

(English): Selected Topics in Bioinformatics and Systems Biology |I

Number of Credits: 3(3-0-9)

Category: Elective Course

Course Requirements (if any):

O Pre-requisite : Subject to the instructor's approval.
O Co-compulsory : None

O Other (specify): None

Course Description:

(Thai): 5183189 wdufnuluiidenuans1eainivifndeaeuniuund i elvviude

(%
Y

ﬂ’]SL‘UgEJ‘HLLU&Q%ENL‘VW’WIUI@QIUSUMS U 6'?@@1wﬁ’mummazLﬁaﬂﬁmﬁumummmmzau
dlodnaeu

(English): This subject provides flexibility for semi-independent research focusing on
new or advanced topics in bioinformatics and systems biology. The contents will be

specified at the time the course is offered.

Course Learning Outcomes (CLOs):

1.

Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing, statistics, mathematics).
Students can formulate research questions or hypotheses based on guidelines from

lecturers.

Approved by KMUTT Council No. 318 (3 February 2026)
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3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code:
Course Name (Thai):
(English):

Number of Credits:

Category:

BIF 683
ﬂ?iﬁﬂ‘iﬂ’]LQ‘W’]%L%@QVI’N%’J&’]iﬁuLVIFTLL@B%’J%VIEJ’WSUU 3
Selected Topics in Bioinformatics and Systems Biology I
1 (1-0-3)

Elective Course

Course Requirements (if any):

O Pre-requisite : Subject to the instructor's approval.

O Co-compulsory : None

O Other (specify): None

Course Description:

(Thai): 1839198 wdudnwrluiiten unna19a1nIviidaaauniudnd L elvuviuse

N i g 4 ° a a &
N15LUA SULLUaQ%@QLWﬂIUIaﬂiu%mguu FIATNIUUNTIYASLDYAIVIVUATUAINULARUICEN

Wolnaau

(English): This subject provides flexibility for semi-independent research focusing on

new or advanced topics in bioinformatics and systems biology. The contents will be

specified at the time the course is offered.

Course Learning Outcomes (CLOs):

1. Students can analyze biological data by integration of knowledge from different

disciplines (biology, computing, statistics, mathematics).

2. Students can formulate research questions or hypotheses based on guidelines from

lecturers.

3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code:
Course Name (Thai):
(English):

Number of Credits:

BIF 684
ANSANY AN DINNTVIANTAUNALAZTIINYTZUU 4

Selected Topics in Bioinformatics and Systems Biology IV

1(1-0-3)

Approved by KMUTT Council No. 318 (3 February 2026)



18

Category: Elective Course
Course Requirements (if any):
O Pre-requisite : Subject to the instructor's approval.
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 71839113 fufnwiluiadofl unnrnsaniefidaaeuniuund 1l olvviusie
nsdsuntasveumaluladluvartu §esimunseazidonivnd uaunnunuyay
dlednaou
(English): This subject provides flexibility for semi-independent research focusing on
new or advanced topics in bioinformatics and systems biology. The contents will be
specified at the time the course is offered.
Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing, statistics, mathematics).
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code: BIF 685
Course Name (Thai): MW RIS pNITIasaUWALAE T IESTUL 5
(English): Selected Topics in Bioinformatics and Systems Biology V
Number of Credits: 2 (2-0-6)
Category: Elective Course
Course Requirements (if any):
O Pre-requisite : Subject to the instructor's approval.
O Co-compulsory : None

O Other (specify): None

Approved by KMUTT Council No. 318 (3 February 2026)
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Course Description:
(Thai): 71839113 afufnwiluiadofi unnsnsaniefidaaeuniuund 1l olvviusie
nsdsuntasvesmaluladluvariu § s munsoazidonivnd ununinunuvay
dednaou
(English): This subject provides flexibility for semi-independent research focusing on
new or advanced topics in bioinformatics and systems biology. The contents will be
specified at the time the course is offered.
Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing, statistics, mathematics).
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code: BIF 686
Course Name (Thai): msfinwnamzdemnedansaumeiasdiing1ssuu 6
(English): Selected Topics in Bioinformatics and Systems Biology VI
Number of Credits: 2 (2-0-6)
Category: Elective Course
Course Requirements (if any):
O Pre-requisite : Subject to the instructor's approval.
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 71839113 afufnwiluiadof unnsnsanivfidaaeunuund 1l olvviusie
nsasunasweanaluladluvaedu deavinunseazideniond unuaumsngey
dlodnaeu
(English): This subject provides flexibility for semi-independent research focusing on
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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Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing, statistics, mathematics).
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code: BIF 687
Course Name (Thai): msansamzdewndiasaunawasiiinessuu 7
(English): Selected Topics in Bioinformatics and Systems Biology VI
Number of Credits: 3(3-0-9)
Category: Elective Course
Course Requirements (if any):
O Pre-requisite : Subject to the instructor's approval.
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 71839113 afufnwiluiadof unnsnsanivfidaaeuniuund 1l olvviusie
nswasuudamweanalulailuwazdy faavimunsisanidenisntunuanumnzeay
dlenaou
(English): This subject provides flexibility for semi-independent research focusing on
new or advanced topics in bioinformatics and systems biology. The contents will be
specified at the time the course is offered.
Course Learning Outcomes (CLOs):
1. Students can analyze biological data by integration of knowledge from different
disciplines (biology, computing, statistics, mathematics).
2. Students can formulate research questions or hypotheses based on guidelines from
lecturers.
3. Students can apply bioinformatics and systems biology methods to solve biological

questions.
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Course Code:
Course Name (Thai):
(English):

Number of Credits:

Category:

21

BIF 688

ﬂ?iﬁﬂ‘iﬂ’]La‘W’]%L%@QVI’N%’J&’]iﬁuLVIFTLL@B%’J%VIEJ’]?SUU 8
Selected Topics in Bioinformatics and Systems Biology VIl
3(3-0-9)

Elective Course

Course Requirements (if any):

O Pre-requisite : Subject to the instructor's approval.

O Co-compulsory : None

O Other (specify): None

Course Description:

(Thai): 518318 wdufnuluiidenunna1eainivindeaeuniuund i elvviusde

N =~ & ° a a &
N15LUA UULLUaQ%@QLWﬂIUIaﬂiummguu FIITNIUUNITIYASLDYAIVIVUATUAINULNRUICEN

Wioiaaau

(English): This subject provides flexibility for semi-independent research focusing on

new or advanced topics in bioinformatics and systems biology. The contents will be

specified at the time the course is offered.

Course Learning Outcomes (CLOs):

1. Students can analyze biological data by integration of knowledge from different

disciplines (biology, computing, statistics, mathematics).

2. Students can formulate research questions or hypotheses based on guidelines from

lecturers.

3. Students can apply bioinformatics and systems biology methods to solve biological

questions.

Course Code:
Course Name (Thai):
(English):

Number of Credits:

Category:

BIF 692

FULUIMNTIETAUNALALTIINYITEU 1
Seminar in Bioinformatics and Systems Biology |
1(0-2-3) S/U

Compulsory Course

Course Requirements (if any):

O Pre-requisite : None
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O Co-compulsory : None
O Other (specify): This course is non-credit bearing.
Course Description:
(Thai): TeAmiigatiunsimuinurlunismumusazeivss udnns wafe wazay
Fmeluaaiediasaumanasiainerssuu dumsiiaueludussusasnsiidiusau
Tunseiuse
(English): This course focuses on skill development in reviewing and discussing
principles, concepts, and challenges in bioinformatics and systems biology. Students
will demonstrate these skills through class presentations and active participation in
discussions.
Course Learning Outcomes (CLOs):
1. Students can provide a basic understanding of high-throughput biological data
through an oral presentation.
2. Students can provide information relating to bioinformatics and systems biology

through an oral presentation and class discussion.

Course Code: BIF 694
Course Name (Thai): &UNUINNTI@TAUNALASTIINYITZUY 2
(English): Seminar in Bioinformatics and Systems Biology I
Number of Credits: 1(0-2-3) S/U
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): This course is non-credit bearing.
Course Description:
(Thai): 1g3ndlsjaunsiaundinuglumsmumusazefvse wdnns wfa wasaanu
NmeluanvIv1T a1 5auneALazdIneseuU YnAnw1aglanin1sNUNINISIUNTSY
Tudeiiauladudiansaumeuazdinerszuy uwaznandiiiudainesmandsuns

Uauslutuissularnsiidiusinlunseivse
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(English): This course focuses on skill development in reviewing and discussing
principles, concepts, and challenges in bioinformatics and systems biology. Students
will conduct literature reviews on topics of interest in bioinformatics and systems
biology. Students will demonstrate these skills through class presentations and active

participation in discussions.

Course Learning Outcomes (CLOs):

1. Students can perform literature reviews on topics of interest in bioinformatics and
systems biology.
2. Students can convey information relating to bioinformatics and systems biology.

3. Students can demonstrate an understanding of research integrity.

Course Code: BIF 698

Course Name (Thai): Ineninus

(English): Thesis
Number of Credits: 12(12-0-48)

Category: Compulsory Course

Course Requirements (if any):

O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None

Course Description:

'
a

(Thai): 918378y afunsiieseiuasiauds i imnsaunsadaeans adf uae
poufiamed nrsldauuazsinuedransaumanazdiinensyuu Weuddaminiasiiu
Inermansinin uazanriieites

(English): This subject integrates the 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.
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Course Learning Outcomes (CLOs):

1. Analyzes high-throughput biological data by integration of knowledge from different
disciplines (biology, computing, statistics, and mathematics)

2. Formulates research questions or hypotheses based on guidelines with an
understanding of the role of bioinformatics and systems biology in it.

3. Solves research problems/tests hypothesis by selecting effective bioinformatics and
systems biology methods.

4. Communicates accurate information relating to bioinformatics and systems biology
to diverse audiences.

5. Takes part competently in diverse teams to accomplish a common goal by sharing
their own ideas and accepting others’ opinions.

6. Values self and others with an understanding of ethical and social issues.
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Unit of Learning Descriptions: Learning Path

Learning Pathway Name: Systems Biomedicine for Personalized Healthcare
Learning Pathway Descriptions:

This learning pathway provides learners with the principles and applications of systems
biomedicine. It combines knowledge and skills in mathematical modeling, machine learning,
and bioinformatics analysis to better understand the complexities of diseases. The learners
will ultimately be able to achieve deeper insights into the biological processes of diseases
and create personalized models for disease prediction and tailoring treatments to individual

patients.
Competencies or Qualifications of Prospective Students:

Prospective learners should have a fundamental understanding of biology, including
molecular biology, cell biology, and physiology. Additionally, learners should be comfortable

with basic mathematical concepts such as algebra and statistics, and basic computer usage.

Learning Pathway consists of the Following OBEM:

No Course/Module list Credit/Hour

BIF 65201 Basic Biostatistics for Bioinformatics and Systems Biology:
Descriptive and Inferential Statistics

= quj d’l’ o v a a aa a 1 (1_0_3)
(maamﬁuuwugwummummiawmm,l,ammwmswu: ADRLVINTITUUN

uaTANALTOYN)

BIF 65202 Biostatistics for Data-Driven Analysis
2 IS aa o U a s o v ¥ 1 (1_0_3)
(maammmummmwmmummamaaﬂa)

BIF 65203 R for High-Throughput Biological Data Analysis ( |
3 . D . - .. - , 1(1-0-3
(ﬂ?ﬁi“l]ﬂ’]‘lﬂ’] R mmumﬁqLﬂﬁwmagamqmmwmmﬂwiy)

BIF 77201 Network Biology and Qualitative Modeling ( )
4 - - - . - 1(1-0-3
(‘U’J’JVIEJ']L@?E]W]EJLL@SLL‘U‘UR]']@ENL‘ZNQEUJ’H‘W)

BIF 77202 Quantitative Bio-Systems Modeling
5 Y . o 1 (1-0-3)
(NFE9LUUNABITLUUT NS UNTIUIU)

BIF 77203 Quantitative Molecular Network Modeling ( |
6 ¥ o a 2 A 1 1 1_0_3
(ﬂ’]iﬁi"lﬂLL‘U‘U‘-’«]’]aE]QL‘UQU?@J’]W‘U@QLFWE]“U"IEJIML&Qa)

BIF 77501 Modeling Techniques for Computational
7 Cell Biology 1 (1-0-3)

(WATANITAS 1 UUTIABIA NS UTINYNTLAUARLTINITAIUI)
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No Course/Module list Credit/Hour
BIF 77502 Model Interpretation and Prediction for Cell Biology
Problems

8 a o 1% o o U a a U 1 (1_0_3)
(ﬂ’]i(ﬂﬂ?’mLLaSﬂ’1§‘1/|’1u’1‘EJGTJ'EJLL'U‘LI?]Wﬁadﬁﬂ'ﬂiUﬂﬁyIV’MNsﬁ’J’mEJ’]iSWU
\waa)
BIF 77503 Systems Biomedicine for Personalized Healthcare : |

9 . . 4 1(1-0-3
(WeAENITTINTUNNELTITEUUINBNTAUAFUNINANIZYAAR)

Learning Requirements (if any):

None

Learning path diagram:

| 4. Systems biomedicine for personalized healthcare: BIF77503

personalized healthcare solutions.

mathematical modeling to understand diseases and develop

Learners will be able to integrate systems biology and (1 credit)

Systems biomedicine for

personalized healthcare

—— o ———

1 . .
, Learner will be able to apply mathematical

: modeling methods to simulate biological

: processes and predict biological behavior.

:3. Mathematical modeling methods: BIF7T501 BIF77502
(1 credit) (1 credit)
Modeling techniques for Model interpretation &
computational cell biology prediction for cell

biology problems

12 Systems biology methods:

: Learners will be able to apply systems
| biology and bicinformatics methods to
: model and analyze complex biological

! systems.

BIF77201 BIF77202 BIF77203
(1 credit) (1 credit) (1 credit)
Network biology & Quantitative bio- Quantitative molecular
qualitative modeling systems modeling network modeling

1. Statistical methods:

: Learners will be able to apply functional

: statistical methods to analyze

e . .
, high-throughput biological data.

BIF65201 BIF65202 BIF65203

(1 credit) (1 credit) (1 credit)
Descriptive & inferential Biostatistics for data- R for high-throughput
statistics driven analysis biological data analysis
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Learning Pathway Name: Microbiome Analyst
Learning Pathway Descriptions:

In this pathway, students will be trained as bioinformaticians specializing in the analysis of
microbiome data generated from high-throughput technologies. They will build a strong
foundation in basic bioinformatics and systems biology, along with advanced skills in
microbiome data analysis, covering the data preprocessing, analysis, and interpretation of
microbial community data to understand microbial diversity, structure, and function. Students
will also gain experience in integrating knowledge from bioinformatics, statistics, and related
disciplines to transform complex microbiome sequencing or omics data into meaningful

biological insights.
Competencies or Qualifications of Prospective Students:

Competencies or qualifications of prospective students will be the same as the program but

specialized in microbiome data analysis.

Learning Pathway consists of the Following OBEM:

No Course/Module list Credit/Hour

BIF 51100 Programming Fundamentals
¥ 5 3(2-2-9)
(Wuguns0eulusunsy)

BIF 50100 Molecular Biology
2 L ) 2 (2-0-6)
@ Inenseaulaang)

BIF 65201 Basic Biostatistics for Bioinformatics and Systems Biology:
Descriptive and Inferential Statistics

o an X o o o oA o 1(1-0-3)
(maam%uwuima’mwmmiaumﬁLLama’mmiwu: ANALVINTIUUN

uaraNALTOUN)

BIF 62201 Command-Line Techniques for Molecular Biological Data
4 and File Manipulation 1(1-0-3)

(nalipussvinAdsdmiunmsinnisteyanas lnddinerseauluana)

BIF 62202 Computational Approaches to Sequence and Structural
5 Bioinformatics 1 (1-0-3)

(MWUINNLTIPBURINDS AN UTIANTAUN AT UBAL TATIES19)

BIF 62203 Sequencing Technologies and Genome Analysis ( )
6 a o U U a 6l 1 1_0_3
(naluladnsmaduiugnssuLaznITIATIEalu)

7 BIF 62204 Omics Data and Analyses 1 (1-0-3)
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No Course/Module list Credit/Hour
(Teyalefnduaznslinsevidveya)
BIF 62401 Microbiome Data Analysis using Amplicon Sequencing

8 Technology 2 (2-0-6)
(Mmsinseiteyalulasluloulagldmalulagnismarduneundnow)
BIF 62402 Metagenomic Data Analysis

9 1 (1-0-3)

(MsnTeidoyawnIluing)

Learning Requirements (if any):

None

Learning path diagram:

1 3. Learn microbiome data analysis:
: Learners will be able to analyze and

:interpret microbiome data based on a real-

world dataset generated by high-throughput
sequencing technologies.

BIF62401

(2 credits)

Microbiome data analysis

(Amplicon sequencing)

BIF62402
(1 credit)

Metagenomics

12. Learn bicinformatics methods:
:Learners will acquire practical skills to BIF62201 BIF62202 BIF62203

1 apply bicinformatics methods to (1 credit) (1 credit) (1 credit)

analyze biological data.

BIF62204
(1 credit)

Command lines Sequence analysis  Sequencing technology  Omics data analysis

1 1. Build foundations:

: Learner will develop the essential skills
needed to analyze microbiome data. Logical and Molecular biology

BIF51100* BIF50100*

(3 credit) (2 credit)

computational thinking

*QOptional for those with prior knowledge or experience

BIF65201*
(1 credit)

Basic statistics
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Unit of Learning Descriptions: OBEM

(1) OBEM: (Part of the Learning pathway)

Module Code: BIF 50100
Module Name (Thai): #33ng1szauliiana

(English): Molecular Biology

Number of Credits: 2 (2-0-6)

Category: Compulsory Module

Module Requirements (if any):

O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None

Module Description:

(Thai): lugatindmiwdnmsiugiuresdrineseduluana muddasaiauazaiihives
gu N1IAIVANNITHAAIRBNVRIEY NTTUATILLUTAY N1sAALUAY NI5VUES kazns
AmuasurdaedlUsiu dusudismnevesneiv dndnwaglasuneununglivinlasssu
uadniudiinerszauluanaadelndidungy lneundnwazinnnnuiaindiuwsnun
Uszgndldlunisinanuidlanuideddnuiluainnddnerseduluanaadslvl was
fauwnAslunsUszgndliinatiatmsaumeaiioutlvdammedinelunside

(English): This module discusses principles of basic molecular biology including gene
structure and function, gene regulation, protein synthesis, modification, trafficking,
and localization. For the last part, the mini-modern molecular biology project will
be assigned to a group of students. Students will utilize the knowledge from the
first part to understand the research publications in modern molecular biology and

obtain ideas for applying bioinformatics techniques to solve biological research

questions.

Module Learning Outcomes (MLOs):

1. Explains the foundations of basic molecular biology including gene structure and
function, gene regulation, protein genesis relating to bioinformatics and systems

biology.

29
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Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations.

These competencies consist of:
K-Knowledge: Molecular biology
S-Skills:  Literature review
E-Ethics:  Responsible conduct of research in honesty

C-Characters:  Logical thinking

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Explains the foundations of basic molecular biology,
including gene structure& function or gene regulation or

protein genesis (At least one level of the central dogma)

Level 2 Explains the foundations of basic molecular biology,
including gene structure& function or gene regulation or

protein genesis (At least two levels of central dogma)

Level 3* Explains the foundations of basic molecular biology,
including gene structure& function, gene regulation, and

protein genesis

Level 4 Explains the foundations of basic molecular biology,
including gene structure& function, gene regulation, and
protein genesis, and relates them to bioinformatics and

systems biology.

Level 5 Apply the foundations of basic molecular biology, including
gene structure& function, gene regulation, and protein

genesis, to bioinformatics and systems biology research.
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Module Code: BIF 51100

Module Name (Thai): #iugiun1si0euluswnsy

(English): Programming Fundamentals
Number of Credits: 3(2-2-9) S/U
Category: Compulsory Module

Module Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None

O Other (specify): This module is designed to provide foundational
adjustments for students require additional support. This course is non-credit

bearing.

Module Description:

(Thai): edmilvuuAniiugiuresnsdoulusunsureufinnes deufafuls siadoya
fadiiuns Tassadeeugunisivavestusunsy (Houlwuazgu) Tssadadoyatiugiu (u
onsduaronseLdaduiug) ity udnnmadeingdesiu wagnmsvhaudulid Taeldnmn
msilgulusunsuiiivun @agtuldaie Python) iiumsinfud dndnwiagliwaun
wnwelunisdeu nadeu wazudladefanainvesdusunsy vt e luldud dayninig
AeNfiawies Transaumne wazeuiieitodu o

(English): This course introduces fundamental programming concepts, including
variables, data types, operators, control flows (conditionals and loops), basic data
structure (e.g. arrays, associative arrays), functions, basic object-oriented programming
principles, and file operations using a selected programming language (currently
Python). Through hands-on exercises, students will develop the skills to write, test, and

debug programs to solve computational, bioinformatics, or other related problems.

Module Learning Outcomes (MLOs):

1. Students can explain programming fundamentals and do programming to solve

basic computational or biological problems.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully
perform specific tasks or apply these skills effectively in various jobs or situations.

These competencies consist of:
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K-Knowledge: Programming fundamentals

S-Skills:  Computational programming

32

E-Ethics: Responsible conduct of research in authorship (give credits, avoid false

authorship or duplicate work)

C-Characters: Logical thinking

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)
Level 1 Provides a basic understanding of programming
fundamentals
Level 2 Do simple programming with guidance
Level 3* Do programming to solve basic computational or biological
problems
Level 4 Do programming to solve basic computational or biological
problems and able to debug programs with few errors
Level 5 Do programming to solve basic computational or biological
problems and debug programs accurately

Module Code:
Module Name (Thai):
(English):

Number of Credits:

Category:

BIF 62201

wadaussinAddniunmsianisteyauaslnadiinersyauluana

Command-Line Techniques for Molecular Biological Data and
File Manipulation

1(1-0-3)

Compulsory Module

Course Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None

O Other (specify): None
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Module Description:
(Thai): lupatueuwmaiiamsldussinmdaiiddalunisdanisdoyauar lndnsdinen
sedluanarulsraunsaimaBsudiuuasioufin Inevhdonseunqu fiugiuresssuy
Inl&uuy Unix fdsitugiuees Unix wagdnisufoalunisdanisinddoyanisdainen
fndnwdgimuinurlunsdeuaniuduadifionsiansindesnaiussansam uae
SoufinadelunisidndeneuimesutiowaznisaieleuldetsUasnde eauluga
tinAnwaziinnundenlunsliiniesdevssinddsiunsdndunstudoyadineszdu
LanadmsuNuNTIEsaunALar TN sEUURe LY
(English): This course provides students with essential command-line techniques for
manipulating and managing molecular biological data and files through hands-on
experience. Topics include the fundamentals of Unix-based file systems, basic Unix
commands, and practical methods for handling biological data files. Students will
also develop skills in writing shell scripts for efficient file management and learn
secure techniques for accessing servers and transferring files. By the end of the
course, students will be fully prepared to apply command-line tools to molecular
biological data operations for bioinformatics and systems biology tasks.

Module Learning Outcomes (MLOs):
1. Students will be able to manipulate biological data and files using Unix command-

line techniques.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These competencies consist of:

K-Knowledge: Unix-based file system structure, Command-line instructions
S-Skills:  Command lines for manipulating molecular biological data and files,
Basic shell scripts
E-Ethics: Responsible conduct of research in data management (accuracy and
transparency) and authorship (give credits)

C-Characters: Technology literacy, Logical thinking
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b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of Unix-based file system

structure and command-line instructions

Level 2 Use basic command lines

Level 3* Manipulate molecular biological data and files using

basic command lines based on guideline

Level 4 Manipulate molecular biological data and files using
command lines and apply them to specific biological

problems.

Level 5 Manipulate molecular biological data and files using

command lines and apply them to different problems.

Module Code: BIF 62202
Module Name (Thai): LU LTABNAIADIAINSUTI@TAUNATIAIRULAZIATIAT
(English): Computational Approaches to Sequence and Structural
Bioinformatics
Number of Credits: 1(1-0-3)
Category: Compulsory Module
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): 3113 wtiudsmadsduadmiunisiinssideyadiduvauarlaseadg
ATEUARLUWIARR LT Sane3iiy waziedaaflefildlunisAnmdduiuansiineuas
Tassadaveslusiu sednieasligiFoudlandnnswazimadaiddadmiunig
WATIVOLANNYIINYINEABUNINDS
(English): This course focuses on computational methods for analyzing sequence

and structural data. It covers fundamental concepts, algorithms, and tools used to
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study biological sequences and protein structures. The course provides an

understanding of key principles and techniques essential for computational

biological data analysis.
Module Learning Outcomes (MLOs):

1. Students can analyze genetic-related sequencing data by integration of
knowledge from different disciplines (biology, computing, statistics, and
mathematics)

2. Students can apply knowledge and techniques in genetic-related sequence
analysis and annotation to solve biological questions.

3. Students can value themselves and others with an understanding of ethical and

social issues.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These competencies consist of:

K-Knowledge: Various sequence and structure analysis techniques
S-Skills:  Selection of appropriate parameters for each technique
E-Ethics: Responsible conduct of research in data management (accuracy and
transparency) and authorship (give credits)

C-Characters: Technology literacy, Logical thinking

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Understanding key terminology and the biological

significance of sequence and structural data.

Level 2 Able to choose and apply appropriate techniques for

sequence and structure analysis.

Level 3* Able to show how each technique for sequence and

structure analysis is performed
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Level 4 Able to apply knowledge and techniques in sequence and

structure analysis to solve specific biological questions.

Level 5 Able to apply knowledge and techniques in sequence and

structure analysis to solve other biological questions.

Module Code: BIF 62203

Module Name (Thai): tnalulagn1sMIafiuRugNssuLagnITIATIEalu

(English): Sequencing technologies and genome analysis

Number of Credits: 1(1-0-3)

Category: Compulsory Module

Course Requirements (if any):

O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None

Module Description:

(Thai): s1e3wiyaiulianuianudilaeguaseunguineifunalulagnismaiduiua
wazn1sUszendlelun1sinseiidlug iWemeaseuaquinaluladn1smaifuuaswssumsn
(Sanger sequencing) Aud atnalulagnrsniaautuausuiuunn (High-throughput
. & Y a Y o w ) v av v ¢ A v a
sequencing) 53N 0aA Tav1in dnwaedeyadile wazgluwuulnddlaanninalulad
r-:glj v =2 = (% a &l Ao o 1 a 14 424’ ¥
wenani efinwufgriunsruiumMsliaseidluuidfny Wy nseseudeyaiUesdiu (Data
. i a ¢ Y a °
preprocessing) N15U5zNaUILuL (Genome assembly) LaZAITILATITRUINLINAITVNIY
(Functional annotation) saulufisnannisuesdlusiuIeutiisu (Comparative Genomics)
UnfAnwaglarnuiRsufanssunuuasiionass ieimunrineemslieseiteyailudlag
laToetlonstiansauna Weauseds dnAnwiazdanunsonlunisulanalazinszi
Toyadluniiveuszgndldlun1sidelaegraiiusedngam
(English): This module provides a comprehensive understanding of sequencing
technologies and their applications in genome analysis. It covers fundamental
sequencing methods, from first-generation (Sanger sequencing) to high-throughput
sequencing, along with their advantages, limitations, data output characteristics, and
file formats. Key steps in genome analysis, including data preprocessing, genome

assembly, and functional annotation, are also explored. Additionally, the principles of
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comparative genomics will be introduced. Through hands-on exercises, students will
develop practical skills in analyzing genomic data using bioinformatics tools. By the
end of the course, they will be well-equipped to interpret and analyze genomic data
for research applications.

Module Learning Outcomes (MLOs):

1. Students will understand sequencing technologies and analyze genomic data.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully
perform specific tasks or apply these skills effectively in various jobs or situations.

These competencies consist of:

K-Knowledge: DNA Sequencing technologies, Genomic data characteristics

S-Skills:  Genomic data analysis

E-Ethics:  Responsible conduct of research in data acquisition and management
(accuracy and transparency)

C-Characters:  Technology literacy, Information literacy

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of sequencing technologies

and genomic data

Level 2 Describes data characteristics of biological sequences and

genome

Level 3* Analyze genomic data based on guideline

Level 4 Analyze genomic data by integrating knowledge from

different disciplines

Level 5 Analyze and interpret genomic data by integrating knowledge

from different disciplines
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Module Code: BIF 62204
Module Name (Thai): deyaleiinduaznisiinseiveya
(English): Omics data and analyses
Number of Credits: 1(1-0-3)
Category: Compulsory Module
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:

[ dl

(Thai): Tugatigadunisfnwiieriumalulaguavsufouiglunsimseideyantaain

Y

Todindinalulad (Omics technology) a149) viansuaasUlading (Transcriptomics), TUsA

Todind (Proteomics), alulaiing (Metabolomics) wagtumialuding (Metagenomics)

v = 4

Indnwazlasumnudnlafendunszuiunisleundadoualeiind sauden 1suuanaLda
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(2
= v =

Frnefiamnsofnwaingadeyamatd uenaind Wndnwagldfnufoaasalu
nszuIUMTeRELteya SiaT1eet uazuvana Taelfiesoslenstiansaumauazisnnsma
ADUNLADS

(English): This module offers an exploration of techniques and methodologies for
analyzing high-throughput data generated from various omics technologies, including
transcriptomics, proteomics, metabolomics, and metagenomics. Students will gain a
comprehensive understanding of omics data acquisition and the biological insights
that can be derived from these datasets. Additionally, hands-on exercises will
provide practical experience in data processing, analysis, and interpretation using
bioinformatics tools and computational methods.

Module Learning Outcomes (MLOs):

1. Students understand and can analyze omics data using bioinformatics methods.

Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These competencies consist of:

K-Knowledge: Omics technologies
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S-Skills:  Omics data analysis

E-Ethics: Responsible conduct of research in data acquisition and management
(accuracy and transparency), and collaborative research (trust and
communication)

C-Characters: Technology literacy, Information literacy, Communication literacy

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of omics data

Level 2 Describes characteristics of omics data

Level 3* Analyzes omics data using bioinformatics methods based on
guideline

Level 4 Analyzes omics data by integrating knowledge from different

disciplines (biology, computing, statistics, and mathematics).

Level 5 Analyzes and interprets omics data by integrating knowledge

from different disciplines (biology, computing, statistics, and

mathematics)

Module Code: BIF 62401
Module Name (Thai): mslasgvideyalulasivlelagldmalulagnmsmaduweunineu
(English): Microbiome Data Analysis Using Amplicon Sequencing
Technology
Number of Credits: 2(2-0-6)
Category: Elective Module
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None
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Module Description:

o w

(Thai): TeAniauanAnddylumsidslulasiuleuwanisinseidoyadiasau
welagldinalulagnismaiduneundney dnAnwaglddnviieifundnng sane3iiu
waznsUszgndldnsTieneideyalulesluleslusnuideats sedunddalatunisin
UURlunseuiunisdfny wu n1sussdiununindeya nsUszananaldoetu n1sdn
FIUUNNNBYNTUITIY NITUATIRANUNAINTATY NITIATILVAIILLANAIIYDIAIINYN
a1 uagMsynenthinisdanm kufanssuneufiR dndnwegldianinugidniu
lumsleeikazuUanateyalulaslulevegaliusednsnm

(English): This module introduces key concepts in microbiome research and
bioinformatics data analysis using amplicon sequencing technology. Students will
explore the principles, algorithms, and practical applications of microbiome data
analysis in real-world research. The course includes hands-on training in essential
approaches such as data assessment, preprocessing, taxonomic classification,
diversity analysis, differential abundance analysis, and functional prediction. Through
practical exercises, students will develop the skills necessary to analyze and interpret
microbiome data.

Module Learning Outcomes (MLOs):

1. Students can analyze microbiome data based on amplicon sequencing

technology.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These competencies consist of:

K-Knowledge: Microbiome analytics
S-Skills:  Metagenomic analysis based on amplicon sequencing technology
E-Ethics: Responsible conduct of research in data acquisition and management
(accuracy and transparency), and authorship (give credits)

C-Characters: Technology literacy, Systematic thinking
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b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of microbiome data

Level 2 Describes characteristics of microbiome data and basics of
microbiome data analysis based on amplicon sequencing

technology

Level 3* Analyzes microbiome data based on amplicon

sequencing technology

Level 4 Analyzes microbiome data based on amplicon sequencing
technology by integrating knowledge from different

disciplines (biology, computing, statistics, and mathematics).

Level 5 Analyzes and interprets microbiome data based on
amplicon sequencing technology by integrating knowledge
from different disciplines (biology, computing, statistics, and

mathematics)

Module Code: BIF 62402

Module Name (Thai): msiasigvideyamniIluing

(English): Metagenomic data analysis
Number of Credits: 1(1-0-3)

Category: Elective Module

Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : BIF 62401
O Other (specify): None

Module Description:

(Thai): e auenwAnddylunIdelilasiuTenuasmsinsziteuadaansau

Y

walpgldtoyamnidluy dnfnwaglafnwiieitundnnis danesiiu wagnsussendly

o o

a ¢ v = a wa a X v = a va d'
M3eszdoyamnlunlunaujun siedilyadunsinujuRtunssuiunisiddy

o

WU NsUssiduaunmdeaya nsusrananaiiesiu n133ndnnunaunsuIsulaedain
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FFULUE BazNITIATIZRNTNNNITININ TnAanwazlawmuinuenandulunisiasz

uwaziUanadeyaunAluruianssunaufun

(English): This module introduces key concepts in microbiome research and

bioinformatics data analysis using shotgun metagenomics. Students will explore the

principles, algorithms, and practical applications of metagenomic data analysis. The

course includes hands-on training in essential approaches such as data assessment,

preprocessing, read-based taxonomic classification, and functional analysis. Students

will develop the skills necessary to analyze and interpret metagenomic data through

practical exercises.

Module Learning Outcomes (MLOs):

1. Students can analyze metagenomic data.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to

successfully perform specific tasks or apply these skills effectively in various jobs

or situations. These competencies consist of:

K-Knowledge: Microbiome analytics, Shotgun metagenomic method

S-Skills:  Metagenomic analysis

E-Ethics: Responsible conduct of research in data acquisition and management

(accuracy and transparency), and authorship (give credits)

C-Characters: Technology literacy, Systematic thinking

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)

Level 1 Provides a basic understanding of metagenomic data

Level 2 Describes characteristics of metagenomic data and the data
analysis

Level 3* Analyzes metagenomic data based on guideline

Level 4 Analyzes metagenomic by integrating knowledge from
different disciplines (biology, computing, statistics, and
mathematics).
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Level 5 Analyzes and interprets metagenomic data by integrating
knowledge from different disciplines (biology, computing,

statistics, and mathematics)

Module Code: BIF 65201

(% 1%
v A o

Module Name (Thai): FiafRtuiugIUENTUIATAUNALAETIINGTEUUATATINTINW
WaTADALTIDYIU
(English): Basic Biostatistics for Bioinformatics and Systems Biology:
Descriptive and Inferential Statistics
Number of Credits: 1 (1-0-3)
Category: Compulsory Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): lugaiinsouaqumsliiBnismmeadaduiiuguaesdiu Téun (1) adfdamesnun Tu
msiilafiivesteyanisdvinen leun deyadeumaildanmaluladlefindsng gu
Transcriptomics Proteomics Metabolomics Metagenomics n3o Meta-transcriptomics
iiefaziilasssumfnasaudnuazvesdoya Wy AnatsdermnuuUsUsuvestoya
Tuusiaznguiiege Tudnnudnazilusezguinieadd ldun Probability distribution
model (2) Moy udsaifuaynsmaaouanyAs ueeda ieflazoyuIunULANAIg
vestoyaiilianguioalugnguusznnsiiiadosnsmdnou Téun msTeuiiiou
ALaA B3 A 1A NUUTUTINYDIT oY aTEN N9 NquRI9E19 UA81989 (One-sample
inference) 5¥11N9@89NAUA8E19 (Two-sample inference) kag 5¥1I19@0INGUAIDENY
Fuly (Multi-sample inference) n1538uNTTaRMTUTULUUNANTENINNITUTIONY Uay
nsasdieUfiRiiedinserdoyaainlanddym uaznsilassnuuszdisein el
tnAnulasulszaunsalasinmsliessideyanstiine) fie deyaledia (omics) Mg
W/ANINNETA
(English): This module covers basic statistical methods used for analysis of data from
high-throughput experiments in biology. Topics include descriptive statistics,

probability and probability distribution, statistical inference and hypothesis testing
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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. In addition, each student will work on a term project applying the concepts
of the course to bioinformatics and systems biology research.

Module Learning Outcomes (MLOs):
1. Describes and chooses a proper statistical test for hypothesis testing underlying

high-throughput biological data analysis.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These competencies consist of:

K-Knowledge: Basic statistics: Descriptive statistics, Probability and probability
distribution, Hypothesis testing including one-sample inference, two-
sample inference, and multi-sample inference.

S-Skills:  Analyzes high-throughput biological data using inferential statistics,
Teamwork skill.

E-Ethics: Research conducted responsibly in terms of integrity, openness, and
consideration for others.

C-Characters:  Students can share idea and work as a team from diverse disciplines.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Describes characteristics or dimensions of high-throughput

biological data.

Level 2 Uses descriptive statistics to represent biological data.

Level 3* Analyzes high-throughput biological data by applying

inferential statistics in terms of hypothesis testing.

Level 4 Analyzes high-throughput biological data by integrating

knowledge from different disciplines (biology, computing,

statistics, and mathematics). (MSc + PhD requirement)
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Level 5 Analyzes and interprets high-throughput biological data by
integrating knowledge from different disciplines (biology,

computing, statistics, and mathematics).

Module Code: BIF 65202

) o

Module Name (Thai): Taadfdmsumsiaseikuuiniedays

(English): Biostatistics for Data-Driven Analysis
Number of Credits: 1(1-0-3)

Category: Compulsory Module

Module Requirements (if any):

O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None

Module Description:

(Thai): lupataglimnusluFemdnnsmaadfdmiunisinsssiamuduiussestoya
mushensiinufiRlunsdenliiBmeainiiemanudiudvosdoyalfodammzauiu
Audnunrswnzrestayatug §i3suarldsuauimnudlafsafundnnimisada
dwfumsiinnsianuduiusvestoya wazaunsaidenldisnsadaiivazdmiunns
ﬁﬂwﬁﬁﬂﬂ\humﬁﬁaﬂugﬁLL‘U‘U project-based learning practice

(English): This module provides a basic principle of statistics for data association
analysis, and subsequently train to select the appropriate statistical method for
analyzing the particular data characteristics. Students will gain both the fundamental
understanding of the basic statistics for data association and furnish with the ability
to make the proper choice of method for a research study through project-based

learning practice.

Module Learning Outcomes (MLOs):

1. Students are able to apply the appropriate statistical methods and tests for

analyzing relationship of data, especially high-dimensional omics data.
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Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations.

Students are able to apply the appropriate statistical methods for analyzing
relationship of data, especially high-dimensional omic data, consist of:
K-Knowledge: _Fundamental of statistics for data association analysis.
S-Skills:  -Ability to effectively select and apply the appropriate statistical
method for data association analysis
-Ability to select and apply statistical techniques effectively to analyze
data and identify associations or relationships between variables. (Self-
learning)
E-Ethics: Research integrity.
C-Characters:  Accept to with data and fundamental in diverse disciplines.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of statistical methods for

data association.

Level 2 Familiar with statistical methods for data association.

Level 3* Selects/designs appropriate statistical methods for data

association.

Level 4 Solves research problems/tests hypothesis by selecting

appropriate statistical methods for data association.

Level 5 Synthesizes new knowledge by designing appropriate

statistical methods for data association.

Module Code: BIF 65203
Module Name (Thai): m1sldn1w R dwmsumsiianeiteyaniadininuunalvg
(English): R for High-Throughput Biological Data Analysis
Number of Credits: 1(1-0-3)
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Category: Compulsory Module

Module Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None

O Other (specify): None

Module Description:

L3 ¥

(Thai): lugailazaeuliigiseuaiuisadndy a5 uagliasenyateyaniedininlagly

My lUsunsy R Ineiulun1sinsendeyainn1seusiaues RNA (RNAseq)

(English): This module provides learners with essential skills in importing,

manipulating, and analyzing biological datasets using the R programming language

with a specific focus on RNA sequencing (RNAseq) data analysis.

Module Learning Outcomes (MLOs):

1. Analyzes high-throughput biological data based on statistical principles using R.

Upon completing this OBEM:

a) Learners can analyze high-throughput biological data based on statistical

principles using R. This consists of:

K-Knowledge:
S-Skills:
E-Ethics:
C-Characters:

Generic statistical properties of high-throughput biological data.
High-throughput biological data analysis, R programming
Responsible conduct of research.

A bioinformatician with experience in statistical analysis of large datasets

using R programming.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Identifies basic statistical properties of high-throughput

biological data.

Level 2 Describes statistical properties and characteristics of high-

throughput biological data using R.

Level 3* Analyzes high-throughput biological data based on statistical

principles using R.
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Level 4 Analyzes high-throughput biological data based on statistical
principles and by integrating knowledge from different

disciplines.

Level 5 Assess the biological relevance from the analysis of high-

throughput biological data.

Module Code: BIF 77201
Module Name (Thai): T7INgLATeUEMALHUUTIABATIAMAIN
(English): Network Biology and Qualitative Modeling
Number of Credits: 1 (1-0-3)
Category: Compulsory Module

Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): ImfﬂaﬁﬁwLauawé’ﬂmiLLamzl,ﬁau'i%suaa%ﬁmmizwL%aﬁwmmiumwuaqmia%’wq
LAZIATIETRUUTIADUTIRNN miﬁmu’]L‘V]ﬂﬁﬂﬂ?iLﬁU%@Hﬁ%ﬂQﬂﬁﬁU%ﬂJﬂMﬂJﬂﬂ (high-
throughput) Bglls@msadnwaniuzvesesnusenauluwadlaniouiu wagmuuale
Iluanamaniiufduiusdusgalsuasioln Tassefduiusseduluananans
‘LlizLm/lLﬁm%umﬂmﬁsauﬁ’umawgﬁ’mﬁuﬁ‘maﬁﬂf FadusfivuandnuosmgAnsauues
L HASLUTEAUTTUY F0819199lA59918RINaT3 lown Tassneu jdunusvedlusau-Tushu
Ufduiusvateuladivazwnluladlumieviewunueddy jduiusvesdunua-Suwmnes
lupIevnededya i wasuduiusvedlusauntuauiu DNA lulasavieaIuauns
nonsvia nildunramendnvestiinensmarisfonsysannsuuamadmouiuasds
naaosiieusud vhanudile wagafanuudaenduiinavesaauiinidasiaing
waza¥rvonaiotiesg 1 fmuaunginsmuensad ulugadl dhAnwaglfiFousitnms
Y899 IneszuusAalunsaiislase U duiussedvlaana vannsiasien
lassasavselninlagvenasoviawaalneldnguinsm wagn1sussendldlunuideniu

$9 9
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(English): Principles and methodology of computational systems biology in the part
of qualitative model construction and analysis will be presented. The emergence of
advanced, high-throughput data-collection techniques increasingly allows us to
simultaneously interrogate the status of a cell's components and to determine how
and when these molecules interact with each other. Various types of molecular
interaction  webs (including protein—protein interaction, enzyme-metabolite
interaction in the metabolic network, ligand-receptor interaction in the signaling
network, and regulatory protein-DNA interaction in transcriptional regulatory
networks) emerge from the sum of these interactions that together are principal
determinants of the system-scale behavior of the cell. A major challenge of
contemporary biology is to embark on an integrated theoretical and experimental
program to map out, understand, and model in quantifiable terms the topological
and dynamical properties of the various networks that control the behavior of the
cell. Here, this module will present computational systems biology methods to
construct these molecular interaction networks and the principle of structural or
topology analysis to explore the system-scale function of cellular networks using
graph theory and finally demonstrate applications in several research fields.
Module Learning Outcomes (MLOs):
1. Analyzes high-throughput biological data by integration of knowledge from
different disciplines (biology, computing, statistics, and mathematics) to create a

qualitative model.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These consist of:

K-Knowledge: Qualitative model construction
S-Skills:  Computational systems biology methods for network biology
construction
E-Ethics:  Responsible conduct of research
C-Characters: A systems biologist with experience in network biology construction as

the first step to perform systems biology research.
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b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Explain the dimension of high-throughput biological data as

the input data for network biology construction

Level 2 Select appropriate computational systems biology methods

for network biology construction

Level 3* Create a qualitative model using high-throughput biological

data, including genomics, transcriptomics, and proteomics.

Level 4 Interpret the meaning of constructed biological networks
Level 5 Apply a constructed biological network to solve biological
questions

Module Code: BIF 77202
Module Name (Thai): 11385794 UUI180955UUFIINGNTIUTUI0
(English): Quantitative Bio-Systems Modeling
Number of Credits: 1(1-0-3)
Category: Compulsory Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:

(Thai): nszuuNIIMITInMLazn1smvauduszuuiidudeudadusngruvesiilulngd

&9

. aaa o v o

LAENIINBUAUBINNEITINY1V09EMTIN ANududautiinanUfduiusndudounasdn
Twana wu 8u 91518ute wavlushiu $3u89MuTaNleITeninanIzuIuNITAIUANNIS
FAININAN LU NMIIAIVANTTAUNITIOATHALALIUUNUBATY n1svitauditanalnnig
= dl dl v A 6] dl U 1'% 3 o [~ d L aa v o

Fanmingeuleaiuillulndindunalauudndudeddveyalunaeid nsasisuudiass
nadinAansidunuimdunisysannisteyaledind JeasyiauanuzveInIvUIUNITMNg
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(simulation) ImaLﬂfammaummﬁamﬁﬁ'wmLLUUfSwaaaLLUULﬂu%’jumau LAEIINDINIT
AnUATR (hands-on workshops) WilelitiFouannsatihunanluuszgndldlaass
(English): Biological processes and regulation form a complex system underpinning
the phenotype and physiological responses of an organism. This complexity arises
from the intricate interactions of biomolecules, including genes, RNA, and proteins,
and their associations across biological regulatory processes such as transcriptional
regulation and metabolism. Unwinding the biological mechanisms that link to
observed phenotypes necessitates various aspects of data. Mathematical modeling
serves as a method to integrate omic data, which reflects the states of biological
processes, their regulation, and the physiological behavior of systems. This module
will provide a comprehensive concept of modeling complex biological systems, from
model formation to simulation. The lectures will cover a step-by-step framework of
model development and include hands-on workshops to practice these skills.
Module Learning Outcomes (MLOs):
1. Students will be able to develop a model of a biological system and perform

analyses to link the simulation to the biological behavior.

Upon completing this OBEM:
a) Students are able to develop a model of a biological system and perform
analyses to link the simulation to the biological behavior, consist of:
K-Knowledge: Principle of quantitative modeling of a biological system
S-Skills:  Develop a quantitative model of a biological system
E-Ethics: Research integrity

C-Characters: Accept with data and fundamental in diverse disciplines

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Provides a basic understanding of quantitative modeling of a
Level 1
biological system.

Familiar with quantitative modeling framework of a biological
Level 2

system.
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Level 3* Develop a quantitative model of a biological system

Simulate effectively a quantitative model to represent
Level 4

biological system behavior.

Analyze a quantitative model simulation to represent
Level 5

biological system behavior.

Module Code: BIF 77203
Module Name (Thai): n1saiauuudnaedsUsunaveunsetieluiana
(English): Quantitative Molecular Network Modeling
Number of Credits: 1(1-0-3)
Category: Compulsory Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): lulugaifi3ouagldvhanudladesudnnisuasiuivesngsns (wu naln
Hill ag Michaelis-Menten) ﬁ’m%’umsa%mUﬂizmumiﬁugﬂﬂum%ﬁdwmimuqa@u—
TUsfu wenndfiFeurnSouimsUssgndldngdanilmneauwasmaianisdiuni
Aedeuiieofnwinszuiunmsneassinenvesead
(English): The module provides learners with the principles and derivations of kinetic
rate laws (e.g., Hill and Michaelis-Menten kinetics) for describing elementary
processes in gene-protein regulatory networks. Learners also learn to apply
appropriate kinetic rate laws and related computational techniques to study the
physiological processes of cells.
Module Learning Outcomes (MLOs):

1. Selects appropriate kinetic rate laws to describe elementary processes in gene-

protein regulatory networks.

Upon completing this OBEM:
a) Learners can select appropriate kinetic rate laws to describe elementary

processes in gene-protein regulatory networks.

Approved by KMUTT Council No. 318 (3 February 2026)



53

consist of:

K-Knowledge: Principles and derivations of kinetic rate laws.

S-Skills:  Critical thinking in selecting and applying appropriate kinetic rate laws
and related computational techniques to study the physiological
processes of cells.

E-Ethics: Responsible conduct of research.

C-Characters: A systems biologist who logically approaches biological problems using

modeling and simulation techniques.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of kinetic rate laws for

elementary processes in gene-protein regulatory networks.

Level 2 Describes kinetic rate laws and their mathematical

representation.

Level 3* Selects appropriate kinetic rate laws to describe elementary

processes in gene-protein regulatory networks.

Level 4 Applies appropriate kinetic rate laws and related
computational techniques to study the physiological

processes of cells.

Level 5 Assesses the biological relevance by applying appropriate

kinetic rate laws and related computational techniques to

study the physiological processes of cells.

Module Code: BIF 77501
Module Name (Thai): 1ATANISE519LUUTIAIEMTUTIING 1T AUAALTINITATUIU
(English): Modeling Techniques for Computational Cell Biology
Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):

O Pre-requisite : None
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O Co-compulsory : None

O Other (specify): None

Module Description:
(Thai): luwlugailfiseuazlaileuinisinaeenssuiumsvinuvesgadlagldinainnig

FIABIMUUAN 9 LU AUNISBIDYRUS @UN1T stochastic chemical Langevin waginaila

stochastic simulation algorithms aYIUNEkALNAFDUANNAFIUA 9

(English): In this module, learners learn to model and simulate cellular processes
using various modeling techniques, such as deterministic ordinary differential
equations, stochastic chemical Langevin equations, and stochastic simulation

algorithms. Learners also learn to utilize the models to make predictions and test

hypotheses.

Module Learning Outcomes (MLOs):

1. Selects appropriate modeling techniques to model and simulate cellular

processes.

Upon completing this OBEM:

a) Learners can select appropriate modeling techniques to model and simulate

cellular processes.

consist of:

K-Knowledge: Modeling techniques for computational cell biology (deterministic

ordinary differential equations, stochastic chemical Langevin equations,

and stochastic simulation algorithms, etc.).

S-Skills:  Critical  thinking in selecting and applying appropriate modeling

technigues to model and simulate cellular processes.

E-Ethics:  Responsible conduct of research.

C-Characters: A systems biologist who logically approaches biological problems using

modeling and simulation techniques.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)
Level 1 Provides a basic understanding of model construction.
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Level 2 Describes modeling techniques for model construction.

Level 3* Selects appropriate modeling techniques to model and
simulate cellular processes.

Level 4 Constructs mathematical models using appropriate
modeling techniques to model and simulate cellular
processes.

Level 5 Assesses the biological relevance by applying appropriate
modeling techniques to model and simulate cellular
processes.

Module Code: BIF 77502

Module Name (Thai):

(English):
Number of Credits:

Category:

NMSARULAZATYINUIEAIBLUUTaDE S U INsTTInen e

3
bR R

Model Interpretation and Prediction for Cell Biology Problems

1(1-0-3)

Elective Module

Module Requirements (if any):

O Pre-requisite : None

O Co-compulsory : BIF 77501

O Other (specify): None

Module Description:

(Thai): TulugaidiFeouasliiousn1sinseinidnaewasinuAUMiNeNIaginen
YBINANITIIADY HIT8UALToUS N5 NYEn1sARTATITviag 19divaNaLlN oY 1uNe
anunsalindlagldnisdnass fiseuasyinisndurunsyiwuuingn nsdnyinsal

wazlusianlulugaiiiediemuianudrlanandungifunisiniuuaznisvinunelagly

LUUAADY

(English): In this module, learners learn to analyze model simulations and interpret
their biological meanings. Learners also learn to use their analytic thinking skills to
make reasonable predictions based on model simulations for new scenarios. Learners

will work on practical exercises, case studies, and module projects to help them

develop a thorough understanding of model interpretation and prediction.
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Module Learning Outcomes (MLOs):

1. Analyzes model simulations by interpreting their biological meanings.

Upon completing this OBEM:
a) Learners can analyze model simulations of cellular processes by interpreting their
biological meanings.
consist of:
K-Knowledge: Model simulations and interpretation.
S-Skills:  Analytical and reasoning thinking in making reasonable predictions
based on model simulations for new scenarios.
E-Ethics:  Responsible conduct of research.
C-Characters: A systems biologist who logically approaches biological problems using

modeling and simulation techniques.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of model simulations.

Level 2 Describes some biological meanings from the simulations.

Level 3* Analyzes model simulations by interpreting their biological

meanings.

Level 4 Analyzes model simulations by interpreting their biological
meanings and making reasonable predictions for new

scenarios based on the model.

Level 5 Analyzes model simulations by interpreting their biological
meanings and making reasonable predictions for new
scenarios based on the model, with an outstanding level of

critical thinking and integration of knowledge.

Module Code: BIF 77503
Module Name (Thai): 3ng1M@R5TINTUNNGDSTUULNONITRHAAUNINANIZUAAR

(English): Systems Biomedicine for Personalized Healthcare
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Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : BIF 77501, BIF 77502
O Other (specify): None
Module Description:

Yo W

(Thai): Tugadiuurindideuliidniuanineimansamaunmdidadiuan Feendonis
a$auvuitaemendinmansuazndinseinadiasaunaiioranudilaaisine
YBINYWE WALFULUUNTINGYT LaglugdINTUaguAInLUuLRNILyAna ﬁﬁ&m%ﬂf}f
AnwuAniiugiuresingmanstinisumdifaruy wasihunAnuadivssgndld
Woaauuudasaamzyanadmiunsviunelsauaznmsimunnss iz aiv
fUnousiaga1e uenani TugailagAnwiuuAnveshuladivaduaunm uazeiuse
Anennvesrulnfdvialunsuiinsauagunimmenisinassyanalaleuasedmsuns
Wy nsallsn NMsUeiulsn LasNITUNINUYILULLRNITYARAE
(English): This module introduces learners to the field of computational systems
biomedicine, exploring how mathematical modeling and bioinformatics analysis can
be used to understand human physiology, develop new therapies, and personalize
healthcare. Learners will study fundamental systems biomedicine concepts and
apply these concepts to create personalized models for disease prediction and
tailoring treatments to individual patients. Finally, the module will examine the
concept of health digital twins, discussing their potential to revolutionize healthcare
by providing a virtual replica of an individual for personalized prediction, prevention,
and intervention.

Module Learning Outcomes (MLOs):

1. Constructs a computational model of physiological processes and disease

mechanisms, seeing applications of the model to personalized healthcare.

Upon completing this OBEM:
a) Learners can construct a computational model of physiological processes and
disease mechanisms, seeing applications of the model to personalized

healthcare.
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consist of:
K-Knowledge: Constructing models of physiological processes and disease mechanisms.
S-Skills: - Analytical and reasoning thinking in applying the models for personalized
healthcare applications.
E-Ethics: Responsible conduct of research.
C-Characters: A systems biologist who logically approaches biological problems using

modeling and simulation techniques.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Provides a basic understanding of how computational models

are used for healthcare applications.

Level 2 Relates existing computational models of physiological

processes and disease mechanisms to applications in healthcare.

Level 3* Construct a computational model of physiological processes
and disease mechanisms, seeing applications of the model to

personalized healthcare.

Level 4 Construct a computational model of physiological processes
and disease mechanisms, extending the model for personalized

healthcare applications.

Level 5 Construct a computational model of physiological processes
and disease mechanisms, extending the model for personalized
healthcare applications with an outstanding level of critical

thinking and integration of knowledge.

Approved by KMUTT Council No. 318 (3 February 2026)



59

(2) OBEM: (not part of the Learning pathway)

Module Code: BIF 62205
Module Name (Thai): 1A59U3ENNTIETAUNA
(English): Research project in bioinformatics
Number of Credits: 1(0-2-3)
Category: Compulsory Module
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): sednidalenmaliiinfnvnilassnsisevnndenlusuiaasaumea Tngldsu
Auuzi19I10191567 USnwn dndnwazldimedanisrenfiameswarnisiasisiiie
LLﬁ‘f]agmmﬁﬁwmﬁawm%’agaﬁa L‘ijamsuaﬁﬂaﬁ%ﬂﬂiam@uéfmﬁm"‘] YDINITINE LYU
n155ylangdde nseenuuulasinis Mslanivesdeya n1siATIERteYa N13AAIY
Nadng waznsdeansnan1ive dnFnwesiauinusnisandmssnsuaznsui e
ARBATEEYA1URITEIY Wieuruldsuusraunisaiasdunislidinsosfionazisnisvned
Jansaume dnAnwaziauetoiausiuzyedlasinig ANUAUTTN uaskadnSaAIngNIY
mMsauetnawaznsidsuseay Jasuandiiuienuansalunisiidouas
nMsAeasHanFITemsThansaumemansognaliuszaninm
(English): This module allows students to conduct a mini research project in
bioinformatics, suided by a faculty advisor. Students will apply computational and
analytical techniques to address biological questions using real-world datasets. The
course covers essential research aspects, including identifying research gaps,
designing projects, collecting data, performing analysis, interpreting results, and
communicating findings. Students will enhance their logical thinking and problem-
solving skills throughout the course while gaining hands-on experience with

bioinformatics tools and methodologies. Students will present their project proposal,
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progress, and final findings through oral presentations and written reports,
demonstrating their ability to conduct and communicate bioinformatics research.
Module Learning Outcomes (MLOs):

1. Students understand and can analyze omics data using bioinformatics methods.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These competencies consist of:

K-Knowledge: DNA sequencing and omics technologies
S-Skills:  Omics data analysis
E-Ethics: Responsible conduct of research in data acquisition and management
(accuracy and transparency), collaborative research (trust and
communication), research misconduct, and reproducibility and
transparency
C-Characters: Technology literacy, Information literacy, Communication literacy,

Systematic thinking

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of omics data

Level 2 Describes characteristics of omics data

Level 3* Analyzes omics data using bioinformatics methods based on

supervision

Level 4 Analyzes omics data by integrating knowledge from different

disciplines (biology, computing, statistics, and mathematics).

Level 5 Analyzes and interprets omics data by integrating knowledge
from different disciplines (biology, computing, statistics, and

mathematics)
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Module Code: BIF 62301

Module Name (Thai): inalulaflofindtugauasfintulusl

(English): Advanced and Emerging Omics Technologies
Number of Credits: 1(1-0-3)

Category: Elective Module

Course Requirements (if any):

O Pre-requisite : None
O Co-compulsory : None

O Other (specify): None

Module Description:

(Thai): 5183w 1lesuredanaluladvugasiiindulndluaiviledind niewmalulad
a (gS) a 1 Y aaa A o LY a o
BasienTaluanasuuUsinannn Tasgadunisnmsnvivadeuasnisussendldlunuidy
A a =  a 1% U = v a v a o Y] v Ay a6
NIYIINYINRIDANVINLAYIVDY Uﬂﬁﬂw’]ﬁlglﬂLiEJ‘LJELﬂEl'JﬂUV”I']’]JJﬂ’YJ‘Mu'ﬂ,uLVIﬂIUIﬁEJI@lIﬂﬁ
A9 9 U N5ADATHANUTNITUTEAULTAR ALY (single-cell sequencing), AWALuing
(epigenomics) waz/n3auinnssuladnddug swwdenisdrluldlusnuidenviuadelu
NaINNAUAIU IV INE
(English): This course explores advanced and emerging technologies in the field of
omics, or molecular high-throughput technologies, with a focus on cutting-edge
methods and their applications in biological or related research. Students will gain
an understanding of the latest advancements in omics technologies, such as single-

cell sequencing, epigenomics, and/or other innovative approaches, and how these

contribute to groundbreaking research across various biological fields.

Module Learning Outcomes (MLOs):

1. Students explain the principles of advanced and emerging omics technologies and

their applications in biological or related research.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs

or situations. These competencies consist of:
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K-Knowledge: Advanced and emerging omics technologies
S-Skills: -
E-Ethics: Responsible conduct of research in data acquisition and management
(accuracy and transparency)

C-Characters: Technology literacy, Information literacy

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of advanced/emerging omics
data

Level 2 Describes characteristics of advanced/emerging omics data

Level 3* Describes principles of advanced/emerging omics data and

their applications

Level 4 Select appropriate advanced and emerging omics data for

solving biological problems based on supervision

Level 5 Select appropriate advanced and emerging omics data for

solving biological problems

Module Code: BIF 77204
Module Name (Thai): Jgyay1usefugdmsudansauneuasdiinglssuy
(English): Al for Bioinformatics and Systems Biology
Number of Credits: 1(1-0-3)
Category: Compulsory Module
Module Requirements (if any):
O Pre-requisite : None

O Co-compulsory : None

O Other (specify): None
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Module Description:

(Thai): lugatiwuzihgiseulniiniuunumveslyaiuseAvglunisAinwimediansaumna

Y

aaa ¥

WALTIINYITEUUNBYINIANUINIANUT UG D UVDITLUVEITTIR LseUaLiASeUSoanaIdy

Y

e

(%

N3SeusveuATaMLANANTULAT AN TN ANa TSI mA T Hd T UL 9 Tu

a1 saumALazdINg15EUU Ji3euasliiseusisn1sasawuuiiaean e usves

[
v (]

1A3 9L U DIAUFIUTUIUAS 9 1TU N15VUETATIATI9T0IlUTAY NITAUMIAIUITNIS

)

4 faa

10N NTAUMIYT NITASIBASOVIYANUFUNUSNIITINN LAZAITILATIEIIDEAUNIA

[

Fyanuneluwad wenaini nsdl@nwranlandassazuansliiutianisussgndldnis
Soufveadeslunuiusing 9 vesihmsaumauaziiinenssuy
(English): This module introduces learners to the powerful role of artificial
intelligence in bioinformatics and systems biology with an aim to understand the
complexity of living systems. Learners will be introduced to different machine
learning algorithms and their suitability for various bioinformatics and systems biology
tasks. Learners will also learn how to implement basic machine learning models for
tasks such as protein structure prediction, biomarker identification, drug discovery,
biological network reconstruction, and pathway analysis. Finally, real-world case
studies will demonstrate the application of machine learning in various areas of
bioinformatics and systems biology.

Module Learning Outcomes (MLOs):
1. Compares different machine learning algorithms and their suitability for

bioinformatics and systems biology problems.

Upon completing this OBEM:
a) Learners can compare different machine learning algorithms and their suitability
for bioinformatics and systems biology problems.
consist of:
K-Knowledge: Foundations of machine learning
S-Skills:  Critical thinking in comparing different machine learning algorithms and
their suitability for bioinformatics and systems biology problems

E-Ethics:  Responsible conduct of research.

Approved by KMUTT Council No. 318 (3 February 2026)



C-Characters: A bioinformatician or systems biologist who logically approaches

biological problems using modeling techniques.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level

Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1

Shows a basic understanding of machine learning algorithms
with  minimal connection to bioinformatics and systems

biology problems.

Level 2

Shows a basic understanding of machine learning algorithms
with some connection to biocinformatics and systems biology

problems.

Level 3*

Compares different machine learning algorithms and their

suitability for bioinformatics and systems biology problems.

Level 4

Compare different machine learning algorithms with an
understanding of their foundations and their suitability for

bioinformatics and systems biology problems.

Level 5

Evaluates different machine learning algorithms with a clear
understanding of their foundations and practical applications

to bioinformatics and systems biology problems.

Module Code: BIF 77205

Module Name (Thai): 1A59911398M1937INe52UU

(English): Research Project in Systems Biology

Number of Credits:

1 (0-2-3)

Category: Compulsory Module

Module Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None
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O Other (specify): None
Module Description:

(Thai): #ann1suaz sz i8UI5903T1INYI52VULTIAIUIA FINTINITATNLUUTIADLT

AMATNLAZLTIUT UM LYY LUUT1a89nadn (dynamic models), WUUT1889LT 95

(stochastic models) waguuudraasilitiyausziug (A-based models) azgniilulély

Tassmsnguassindnuvmnau lasin1sdnufuiidunguiazdreldiindnwiinnig

UszgndlFuuamisdinerssuudaimadsudlatgumiadiine lasiuainnises

faniAdy MmusamRg uasimuinugnsliieiesdiodsinuiiedonisiunyay

Tumsuntynidy

(English): Principles and methodologies of computational systems biology including

qualitative model construction and quantitative model construction i.e., dynamic

models, stochastic models, and Al-based models will be implemented as a group
project for all students. The group hands-on project will help students practice
applying computational systems biology approaches to solve biological questions
starting from formulating research questions, setting hypotheses, and demonstrating
computational skills to solve research problems by selecting effective systems
biology methods.

Module Learning Outcomes (MLOs):

1. Analyzes high-throughput biological data by integrating knowledge from different
disciplines (biology, computing, statistics, and mathematics) using systems biology
approaches

2. Formulates research questions or hypotheses based on guidelines (MSc) / based
on experience, expertise, and literature (PhD) with an understanding of the role
of bioinformatics and systems biology in it.

3. Solves research problems/tests hypotheses by selecting effective systems biology
methods.

4. Communicates accurate information relating to systems biology to their

classmates.
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Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to

successfully perform specific tasks or apply these skills effectively in various jobs

or situations. These consist of:

K-Knowledge: Computational systems biology methods for solving biological questions

S-Skills: Practical hands-on for doing systems biology research

E-Ethics: Responsible conduct of research

C-Characters: A systems biologist who has practical experience using several

computational systems biology approaches for solving biological

questions.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)

Level 1 Provides a basic understanding of computational systems
biology methods for solving biological questions.

Level 2 Selects appropriate computational systems biology methods
for solving biological questions.

Level 3% Uses appropriate computational systems biology methods
for solving biological questions.

Level 4 Criticizes the weak points of selected computational
systems biology methods for the next improvement.

Level 5 Designs new appropriate computational systems biology
methods for solving biological questions.

Module Code: BIF 77300

Module Name (Thai): #3IneaTetnguazmMsysanistoyaleiing

(English): Network Biology and Omics Data Integration

Number of Credits:

1(1-0-3)
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Category: Elective Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): Imaaiﬂuh@a%qum BIF77201 (Computational Systems Biology: Network

[ v 4

Biology) InsinAnwiaglaiious n1sysuinisteyaleding iy niuaasuladnd

Y Y

s

(transcriptomics), tuanlulading (metabolomics) waglusflednd (proteomics) 11U
wietiedanmiiainedu Wy ndeteufduiusTusiu-Tusiy, Uiduiusieules-wan
Tuladlum3avsuniveddy, Uduiusawnud-sisnnesiuinsouiedyyin was
Uffuiuslusiumunu-Adueluaiorisnsauaussdunsuaniudu venaini axiing
Uszgnaldmsiiasgiadetnedinmlaglinguinsmiaziumedsinerssuudu 4 e
dueudngslunstinnumadinmluuiunnsldanuiivainuane

(English): This module is the advanced module of BIF77201 (Computational Systems
Biology: Network Biology). Students will learn how to integrate Omics data i.e.,
transcriptomics, metabolomics, and proteomics to the constructed biological
networks such as protein-protein interaction networks, enzyme-metabolite
interaction in the metabolic network, ligan-receptor interaction in the signaling
network, and regulatory protein-DNA interaction in transcriptional regulatory
networks. Moreover, the biological network analysis using graph theory and other
systems biology approaches will be applied for more insight into biological
interpretation in various applications.

Module Learning Outcomes (MLOs):
1. Further analyzes high-throughput biological data by integration of constructed

biological networks with omics data.
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Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations. These consist of:

K-Knowledge: Qualitative model and omics data integration
S-Skills:  Performing Omics data integration with biological networks
E-Ethics:  Responsible conduct of research
C-Characters: A systems biologist with experience in network biology construction

and utilization using omics data integration

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Explains the dimension of high-throughput biological data as

the input data for integration with the biological network

Level 2 Selects appropriate computational systems biology methods

for omics data integration with the biological network

Level 3* Performs omics data integration with the biological network
Level 4 Interprets the meaning of an integrated biological network
Level 5 Proposes new methods for omics data integration with the

biological network to solve biological questions

Module Code: BIF 77400
Module Name (Thai): M3a319kuuTaeeszuuiineuuysannsioyaleing
(English): Omics Integrated Bio-Systems Modeling
Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):

O Pre-requisite : None
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O Co-compulsory : None
O Other (specify): None
Module Description:

<

(Thai): nszUUNsTAIN LAz TeUANTuszuUdudey %ﬂLﬁuﬁugmmmé’ﬂwmzmﬁ\I
Tulnduagnsnovauemisadsing vesdedldin mududeuiliinanuiduiusidudou
yosthluiana Wwu Ju 01fdue wazlusiu sanfsmundenlosmenizuiunsmiuaumis
TN LWU N1IAIVANTEAUNITABATHE (transcriptional regulation) wagiun1UeH Ty
Ufduiussevinedaluananazarud eulssvesnssuaunisaauaunaniaiunsn
Wasuwlasldmuaniizmndon nmsnensianalanisiinmiimiuauilulniidunale
Fududeddduvudiasimsndnmmand §sdesendotoyaledndiazviouaniugves
NTEUIUNTYININUATNITAIVAY LﬁaLﬁmmmLL@Juﬂﬂluﬂﬁiﬁﬁaaawqﬁﬂiimmﬂfﬁﬁ‘mm
o9szuuneldaniisianis Imaaﬁlﬁ]ﬂﬁﬂ’s’miﬁEJ’JﬁJULLu’JﬁﬂLLUU@Qﬁi?M‘U@QﬂTﬁﬁ%’N
wuuiaesiysanmsteyaleiind edaemginssuienzuiunvesssuviinmitdudou
Tnsnsussenearasaunquisnisairsuvuasndsysannsteyalefind deudisnis
ﬁugmlilﬂuﬁﬁﬁmi%uq& \ju miaéﬁaquﬁwaaammuaé%mﬁgmwmisﬁagﬂammaﬂ%ﬂ
Indlnd (transcriptome-integrated metabolic models) wonni inmsdmisnveduay
AlusianddsUfoing delmindnwlilintuuasszgndlivinuemantogadugUsssy

(English): Biological processes and regulation form a complex system underpinning
the phenotype and physiological responses of an organism. This complexity arises
from the intricate interactions of biomolecules, including genes, RNA, and proteins,
and their associations across biological regulatory processes such as transcriptional
regulation and metabolism. The interactions between biomolecules and the
associations of regulatory processes change in response to the surrounding
environmental conditions. To unravel the biological mechanisms regulating the
observed phenotypes, mathematical models necessitate omic data, which reflect
the states of biological processes and their regulation, to enhance the precision of
simulating the physiological behavior of systems under specific conditions. This

module will provide a comprehensive concept of omic-integrated modeling to

simulate the context-specific behavior of complex biological systems. The lectures
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will cover various omic-integrated modeling approaches, ranging from simple to
sophisticated methods, such as transcriptome-integrated metabolic models. Hands-
on workshops and mini-projects are included to practice these skills.

Module Learning Outcomes (MLOs):
1. Students will be able to develop an omic-integrated model to simulate the

behaviors of a biological system under specific conditions.

Upon completing this OBEM:
a) Students are able to develop an omic-integrated model to simulate the behaviors
of a biological system under specific conditions consist of:
K-Knowledge: Fundamental of omic data integration to a biological model
S-Skills:  Integrate condition-specific omic data to a biological model
E-Ethics: Research integrity

C-Characters: Accept with data and fundamental in diverse disciplines

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)

Provides a basic understanding of omic data integration to a
Level 1

biological model.

Familiar with framework of omic data integration to a
Level 2

biological model

Perform an integration of condition-specific omic data to a
Level 3*

biological model

Simulate effectively an omic-integrated model to represent
Level 4

behavior of a biological system under a particular condition

Analyze a quantitative model simulation to represent
Level 5

biological system behavior.
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Module Code: BIF 77600
Module Name (Thai): 11599NLUUMBLUUTIABIEINSUTIINGNEULATIZN
(English): Model-Based Design for Synthetic Biology
Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): T1Ine&uasz (Synthetic Biology) Dunwmadauunasiintulnddmiunis
fiauarUsuUTAdiFinlnglifiugruandditingy  nsounwAniendenas sonuuu-
a519-nadou-3eu;  (Design-Build-Test-Learn:  DBTL)  lneadnudiiaveinszuiunis
Imiw%uaguiﬁusﬁzumu "mseenuul’ Hundn  Fasmudeinsesnuuuidvinefidesns
USuuse  wazn1seenuuulaseadedinim  (bio-construct)  LilBNITUNINULEIDEUAILEN
IM@Jaﬁﬁwﬂ%auaLLmﬁmLLUU@@ﬁi?&JLﬁmﬁum’ia%’mLLUUf\T’]aawzuu%amwﬁ%’u%mﬁaigq
{vne (target identification) waznsadanuusiaedasiadistinmiioananuduman
lunsmeass mi‘USSEJ’]ﬂﬂgﬂiaUﬂqméﬂLLﬁiﬂﬁiﬁwUWLL‘U‘U‘SWa@\‘i wSeuaiinssaisnveulds
UftRnaileliinAnwldfnduvinuemandogadugusssy
(English): Synthetic biology is an emerging conceptual approach for improving
biological organisms from existing ones. The conceptual framework involves the
Design-Build-Test-Learn (DBTL) cycle. The success of the overall process is largely
determined at the “design” step, which includes designing the target to be
engineered and designing the bio-construct for precise intervention. This module will
provide a comprehensive concept of modeling complex biological systems for target
identification, as well as modeling the bio-construct to reduce experimental failure.

The lectures will cover model development and include hands-on workshops to

practice these skills.
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Module Learning Outcomes (MLOs):
1. Students will be able to develop a model for target identification and bio-

construct design in synthetic biological applications.

Upon completing this OBEM:
a) Students are able to develop a model for target identification and bio-construct
design in synthetic biological applications, consist of:

K-Knowledge: Principle of mathematical modeling for target identification and bio-

construct design in synthetic biological applications
S-Skills: Develop mathematical modeling for target identification and bio-

construct design in synthetic biological applications

E-Ethics: Research integrity

C-Characters: Accept with data and fundamental in diverse disciplines

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Provides a basic understanding of mathematical modeling for
Level 1 target identification and bio-construct design in synthetic

biological applications

Familiar with quantitative modeling framework for target
Level 2 identification and bio-construct design in synthetic biological

applications

Develop mathematical modeling for target identification and

Level 3*

bio-construct design in synthetic biological applications

Simulate effectively a model for target identification and bio-
Level 4

construct design in synthetic biological applications

Analyze model simulation for target identification and bio-
Level 5

construct design in synthetic biological applications.
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Module Code: BIF 77700
Module Name (Thai): n11585794UUTNA0952 UUAMSUIMINTTULAILUSRA
(English): Systems Modeling for Metabolic Engineering
Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): lugadiagdnauenannishazszideuisveslininenseuu (Systems Biology) Uag
a a e . . . = = 1 1
IMINTIULNAIUDATL (Metabolic Engineering) 1aa@n®13eUUTININEIUNITIUNIUDE N
[ v a a Ly =] = & a = a
Wuszuuluszauiininea WugnIsy v3eLail NUuAAnIINITIoUANRIYRIEY 1USAY Uay
Wunstoya Urdeyamanduiysuinisiazainawuuinasmendamansiieaiuie
1ATIAT19VDITEUULAZ NI BUAUDINDNITTUNTULAAZUTELAN WONANT Im@a%m%ﬂqu
N198919LAEILATIZYLAT9UELUATUDATH (Metabolic Network Reconstruction and
Analysis) aaanaunAlALTIANARIERS LaEN1TNAaBIlUNITES UNELTIUT NN ATase
LUUFI889 N1IAIVAY BaTNITVIUIENTTUIUNITNNTINN FIUTNITONRUULAUNILUA
a e 69 ¥ o & = o o eaa o w
Uaddu nsUszgndldvannisivaidsiufianisuudgeaneiug ndainud1dgynig
WALLLAETININLAENITINEAT NITAUNUET MITEYBUNNeITeatulsa naanaun1sItady
wazn1IneInsallsn Mellazdn1sdalTnvedldsuuinisaruadunisussenewier nalu
Y 1 4:’11 1 I
nnweauogUugusITy
(English): This module will provide the principles and methodologies of systems
biology and metabolic engineering. It involves the study of biological systems by
systematically perturbing them biologically, genetically, or chemically, monitoring
gene, protein, and informational pathway responses, integrating these data, and
formulating mathematical models that describe the structure of the system and its

response to individual perturbations. The module introduces metabolic engineering,

including metabolic network reconstruction and analysis, as well as mathematical
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and experimental techniques for the quantitative description, modeling, control, and

prediction of biological processes and the design of metabolic pathways. Applications

of these principles include strain improvements of biotechnological and agricultural

importance, drug discovery, disease gene identification, and diagnostics and

prognostics. Hands-on workshops will be conducted alongside lectures to practice

these skills.

Module Learning Outcomes (MLOs):

1. Students will be able to develop a model of a biological system and perform

metabolic perturbation analyses for metabolic engineering applications.

Upon completing this OBEM:

a) Students are able to develop a model of a biological system and perform

metabolic perturbation analyses for metabolic engineering applications, consist

of:

K-Knowledge:
S-Skills:

E-Ethics:

C-Characters:

Principle of metabolic engineering

Perform metabolic perturbation analyses for metabolic engineering
applications

Research integrity

Accept with data and fundamental in diverse disciplines

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1 Provides a basic understanding of metabolic engineering

Familiar with metabolic perturbation methods in metabolic
Level 2

engineering applications

Perform metabolic perturbation analyses for metabolic
Level 3*

engineering applications

Analyze metabolic perturbation simulation for metabolic
Level 4

engineering applications
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Analyze effectively metabolic perturbation simulation for

Level 5 provide reasonable target for metabolic engineering

applications

Module Code: BIF 77800
Module Name (Thai): mia%’wLL‘UUﬁTwaawaqﬁmﬁamsLﬂwmiﬂisuaéwmﬁgamm
(English): Plant and Crop Modeling for Smart Farming
Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): S1e3¥Msas1auuUiaemefivsfiensinunsnssuegswgyaaindnisinniseu
nsaousuulassnwdugiu anugneduilunadeivgd a35ivevesiy Tued uay
ANUATIMTINIEAININTABNTIWETIUNTAT1aLUUTIARIIAdinmansazgnldlung
osutmdTuSsEe e iulndangluanznindousiieg weiiteUsylew
F199 118 19U MsuneUTInaemanNanfivisnzgn aeldannizeingg 1wy
iioiinn1sid suutamagdeniafisans i elsaszuinieg saulddeniswaun
AnuansalunsUiulssRusfefisansuazwiugy nionmsmimadalunismizugnii
MUNZANADNITATYLAULAYINY LYY m'ﬂﬁﬂw%ﬁwﬁwammz Lﬁaqmﬂﬂmﬂ’uﬁms

(Y]

f\mmimqmimwﬂﬁjLﬂw,wiéfmmiﬂ‘%mmmamémﬁqqmﬂﬁu 9NN NS NENT LA

;% 1
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(English): 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, 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.
Module Learning Outcomes (MLOs):
1. Students will be able to develop a simple model of a plant cellular system and
perform analyses to link the simulation to physiological responses under
prevailing conditions, benefiting the use of crop modeling for precision farming

applications.

Upon completing this OBEM:
a) Students are able to develop a simple model of a plant cellular system and
perform analyses to link the simulation to physiological responses under
prevailing conditions, benefiting the use of crop modeling for precision farming

applications, consist of:
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K-Knowledge:
S-Skills:
E-Ethics:

C-Characters:

Principle of an empirical model of a simple plant cellular system
Develop an empirical model of a plant cellular system
Research integrity

Accept with data and fundamental in diverse disciplines

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)

Provides a basic understanding of an empirical model of a
Level 1

plant cellular system

Familiar with framework of an empirical model of a plant
Level 2

cellular system.

Develop an empirical model of a simple plant cellular
Level 3*

system

Simulate effectively an empirical model of a plant cellular
Level 4

system.

Analyze a model simulation to gain insight into basic
Level 5

physiological behavior of a plant cellular system.

Module Code: [BS 63000

Module Name (Thai): miﬁwmﬁmﬂaﬂﬂizﬂaumﬂmm‘immmam%gﬁamw

(English): Biosciences Entrepreneurship

Number of Credits: 1(1-0-3)

Category: Elective Module

Module Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None

O Other (specify): This course/module is available to all SBT students and

other learners

I
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Module Description:
(Thai): Meimioenuuuiilewmuiruaf/wnaalunaduiussneumsliiuindneily
A7 A 81 0 UINEN AR S T MR AUASEUIUN YN workshop n1saeuluduiS e
Aefumsvingsfauazmsnausugsiadesiu msfinwnsdiegng uaznisdileiern
NSUNAUBUBLANTOUNUTINT
(English): This course is designed to develop an entrepreneurial mindset of
bioscience students through workshops, lectures to build foundational business
knowledge and introduce planning tools, case studies, and business presentations.
Module Learning Outcomes (MLOs):
1. Students demonstrate a foundational understanding of bioscience and its
commercial potential, exhibit an entrepreneurial mindset, effectively apply basic

business tools, and communicate ideas to turn them into real-world outcomes.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to
successfully perform specific tasks or apply these skills effectively in various jobs
or situations.

Students demonstrate a basic ability to link scientific research to user needs or
potential commercial value consist of:
K-Knowledge: Apply foundational entrepreneurial concepts, such as value creation and
business modeling (e.g., Business Canvas).
S-Skills:  Communicates ideas clearly, works collaboratively in teams, and
presents structured, logical solutions.
E-Ethics: Recognizes ethical responsibilities in entrepreneurial decision-making.
C-Characters: Shows initiative, responds positively to feedback, and demonstrates

perseverance in solving problems.

Approved by KMUTT Council No. 318 (3 February 2026)



b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

level

Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Level 1

Student demonstrates very limited understanding of
bioscience or its commercial potential, shows no
entrepreneurial mindset, cannot apply basic business tools,
and communicates ideas poorly, making real-world

application unfeasible.

Level 2

Student possesses a basic understanding of bioscience and
some commercial potential, shows nascent entrepreneurial
interest, struggles to apply basic business tools, and
communicates ideas with some clarity but lacks structured

real-world application.

Level 3*

Student demonstrates a basic understanding of
bioscience and its commercial potential, exhibits an
emerging entrepreneurial mindset, can effectively apply
basic business tools, and communicates ideas clearly to

outline plausible real-world outcomes.

Level 4

Student possesses a comprehensive understanding of
bioscience and its diverse commercial potentials,
consistently demonstrates a strong entrepreneurial mindset,
skillfully applies basic business tools to analyze and refine
ideas, and communicates compellingly to plan and drive

real-world outcomes.

Level 5

Student demonstrates an expert-level understanding of
bioscience for groundbreaking commercial opportunities,
embodies a highly developed entrepreneurial mindset,
masterfully applies and innovatively leverages a

comprehensive  suite of basic business tools, and
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communicates with exceptional vision to consistently

achieve highly impactful real-world outcomes.
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