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Program Name

(Thai): nangnsuT¥YIRuRUdin a1uivTransaumalar I Ing sEuy
(MANFATNYINGINTT) (MANGATUIUYIR)
(English): Doctor of Philosophy Program in Bioinformatics and Systems Biology

(Multidisciplinary) (International Program)

Degree Title and Field of Study (Thai/ English)

Full Name  (Thai): US¥y1nuf Unudin (ansaumeuasining1ssuu)
(English):  Doctor of Philosophy (Bioinformatics and Systems Biology)
Abbreviation (Thai): U9.0. (@ENTaUeLaziINg15euL)

(English) :  Ph.D. (Bioinformatics and Systems Biology)
Details of the program structure and courses
Details of the program structure and courses
a) Total number of credits in the program:
Plan 1.1 48 credits
Plan 2.1 48 credits
Plan 2.2 72 credits
b) Program Structure (by Category)

Plan 1.1 Applicants who have completed a master's degree (48 credits thesis)

A.  Compulsory Courses 2% credit
(S/V)
B. Thesis 48  credit

Plan 2.1 Applicants who have completed a master's degree (36 credits thesis)

A.  Compulsory Courses 2% credit

(S7U)
B. Elective Courses 12 credit
C. Thesis 36 credit
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Plan 2.2 Applicants with a bachelor's degree (48 credits thesis)

A.  Compulsory Courses 18 credit
3* (S/V)

B. Elective Courses 6 credit

C Thesis 48 credit

* Non-Credit Banking Seminar Course

English Language Foundation Adjustment Course

LNG 550

LNG 601

Remedial English Course for Post Graduate Students
(AuUsuiunwdangudmsuindnwseautudindny)
Foundation English for International Programs

QMN8N wiugIUEMSUNANGATUILIYIRA)

Foundation Adjustment Course Category

BIF 51100

BIF 561

Programming Fundamentals
(WugUNSWsULUTUATY)
Analysis and Design of Algorithms

(NMFIATIEV AL DDNLUUTUABDUIT)

A. Compulsory Course Category

Plan 1.1 Applicants with a master's degree (48 credits thesis)

BIF 792

BIF 794

Seminar in Bioinformatics and Systems Biology Il
(FEUNUNNTIATAUNALAZTIINETZUU 3)
Seminar in Bioinformatics and Systems Biology IV

(FULUINNVIFTEUNALRLTIINGITEUU 4)

Non-Credit Bearing

2 (1-2-6) S/U

3(2-2-9) S/U

Non-Credit Bearing

3(2-2-9) S/U

3 (3-0-6) S/U

Non-Credit Bearing

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

1 (0-2-3) (S/U)
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Plan 2.1 Applicants with master's degree (36 credits thesis)

BIF 792 Seminar in Bioinformatics and Systems Biology Il
(AU NV TAUNALDZTIINEITZUY 3)

BIF 794 Seminar in Bioinformatics and Systems Biology IV
(FEUNUIMNTIETAUNALAZTIINEITZUU 4)

Plan 2.2 Applicants with a bachelor's degree (48 credits thesis)

BIF 694 Seminar in Bioinformatics and Systems Biology I
(FUNUINNTIETAUNALAZTIINEGITZUU 2)

BIF 792 Seminar in Bioinformatics and Systems Biology Il
(FEUNUIMNTIETAUNALAZTIINEITZUU 3)

BIF 794 Seminar in Bioinformatics and Systems Biology IV
(FENUIMNTIETAUNALAZTIINEITZUU 4)

BIF 633 Data Mining for Bioinformatics
(M3vimilestoyanieBiansaumne)

BIF 50100 Molecular Biology
@Inenszauluana)

BIF 62201 Command-Line Techniques for Molecular Biological Data and
File Manipulation
(madaussiamasdmsunsinnisdeyauasnddinesau

luana)

BIF 62202 Computational Approaches to Sequence and Structural
Bioinformatics

(WUIMATIADUNIMDIANSUT A TAUMALT9a A ULkaLlATIES19)

BIF 62203 Sequencing Technologies and Genome Analysis

(nAluladn IR URLENITURAZNITIATILITIUL)

BIF 62204 Omics Data and Analyses

(Veyaladnduarmaliaszvivoya)

Non-Credit Bearing

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

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

18 credits

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

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

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

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

Research Project in Bioinformatics

(1A5991AI8N19T@NTAUNF)

Basic Biostatistics for Bioinformatics and Systems Biology:
Descriptive and Inferential Statistics
(FrEDATUNUFIUAMTUTINTAUNALALTIINGITLU: ADALT

NITUUUALADALTIDUN)

Biostatistics for Data-Driven Analysis
(WradRdmsunTin ek deya)
R for High-Throughput Biological Data Analysis

(Msldnw R dwsSumsiesigideyanes@inmuuinlg)

Network Biology and Qualitative Modeling

(I ATOULUATUUUTIADUTIAUNIN)

Quantitative Bio-Systems Modeling

(NMFASI L UUINRBITEUVTIINGNTIUTU)

Quantitative Molecular Network Modeling

(MsafrawuuaedeUsunaveansotieluana)

Al for Bioinformatics and Systems Biology

Vg seRugdmiutnansaumalasiing1ssuy)

Research Project in Systems Biology

(1A599113989N19TINe1TTUU)

B. Elective Courses Category

Plan 2.1 Applicants with master's degree (36 credits thesis)

BIF

BIF

BIF

602

631

633

Molecular Biochemistry
@upilluiana)

Database Systems for Bioinformatics

(SrUUFIUTRYaMT I TAUMA)

Data Mining for Bioinformatics

(M3VimestoyaneaTiansaume)

1(0-2-3)

1(1-0-3)

N

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(0-2-3)

12 credits

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)
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BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

641

651

681

682

683

684

685

686

687

688

50100

62201

62202

Systems Analysis and Design

(NMSAATILIALDONUUTLUU)

Computational Intelligence for Bioinformatics

(N5U2UIANADENYIYRAINFINTUTIATAULNA)

Selected Topics in Bioinformatics and Systems Biology |

(MSANYIRNILLIDINTIANTEUNALALTIINGTEUU 1)

Selected Topics in Bioinformatics and Systems Biology |l

(MSANWIURANIZLS DI IANTAUNABALTIINYITEUU 2)

Selected Topics in Bioinformatics and Systems Biology |l

(NMSANYILANIZLTDINNTIANTAUMNALAZTIINYITZUU 3)

Selected Topics in Bioinformatics and Systems Biology IV

(MSANYILANIZLTDINNTIANTAUNALAZTIINYITEUU 4)

Selected Topics in Bioinformatics and Systems Biology V

a

(NMSANWILANIZLT DINNTIANTAUMNALAZTIINYITZUU 5)

Selected Topics in Bioinformatics and Systems Biology VI

(NMSANWILANIZLTDINNTIANTAUMNALAZTIINYITZUU 6)

Selected Topics in Bioinformatics and Systems Biology VI

(MSANYIANILLS DI IANTAUNARBLTIINYITEUU 7)

Selected Topics in Bioinformatics and Systems Biology VI

(MSANWIRNILIDINTIANTEUNALALTIINGNTLUU 8)

Molecular Biology

@Inenszauluana)

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

Lana)

Computational Approaches to Sequence and Structural
Bioinformatics

(WUIMATIADUNIMDIANSUT A TAUMALT A A ULkaLlATIES19)

3 (3-0-9)

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)

2 (2-0-6)

1(1-0-3)

1(1-0-3)
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BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

62203

62204

62205

62301

62401

62402

65201

65202

65203

77201

77202

77203

77204

Sequencing Technologies and Genome Analysis

(nAluladnSMARURLENTTURALNITIATIEITIUL)

Omics Data and Analyses
(Joyalofinduaznsinnzideya)

Research Project in Bioinformatics
(AT9UTENTI@ @ UIIA)

Advanced and Emerging Omics Technologies
(nalulaglesindiugauwaziindulu)

Microbiome Data Analysis using Amplicon Sequencing
Technology

(Myneiteyalulasiuleulagldmalulagnmmadu
LOUNGADL)

Metagenomic Data Analysis

(M3asgridayamunnIluing)

1(1-0-3)

1(1-0-3)

1(0-2-3)

1(1-0-3)

2 (2-0-6)

1(1-0-3)

Basic Biostatistics for Bioinformatics and Systems Biology: 1 (1-0-3)

Descriptive and Inferential Statistics

(WradATUNUF U MTUTIENTAUVARAETIINGNTEUY: ADALT

NITUUUALADFALTIDUN)

Biostatistics for Data-Driven Analysis

(Frafifdviunsinsgiiuuimedoya)

R for High-Throughput Biological Data Analysis

(Msldnw R dwsSumsiesgideyans@inimuuinlg)

Network Biology and Qualitative Modeling

(FImeaTegLarLUUTIRRATIRMAN)

Quantitative Bio-Systems Modeling

(MFAS1HUVINEBITEUUTIINGWTIUSU)

Quantitative Molecular Network Modeling

(MsafrawuuaeadeUSunavennsoteluana)

Al for Bioinformatics and Systems Biology

Vg szRugdmiuthansaumalasding1ssuy)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

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



BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

BIF

IBS

77205

77300

77400

77501

77502

77503

77600

77700

77800

63000

Research Project in Systems Biology

1A5999338M19TINeN5ZUU)

Network Biology and Omics Data Integration

@IINeAToinsuarN sy steyaledind)

Omics Integrated Bio-Systems Modeling

(MsauuaesyuuTIMeUUYsINnsteyaleding)

Modeling Techniques for Computational Cell Biology

(WANANNSASIBUUIADIE NS UTIINGTLAUAALTINITATUIN)

Model Interpretation and Prediction for Cell Biology
Problems
(NMsAANuLazMITIUITMBLUUTasdmsulymnetiined

SEAULYAR)

Systems Biomedicine for Personalized Healthcare

(WYIMARSTINTUNNETITTUULNBNITAWAZUNNANIZYAAR)

Model-Based Design for Synthetic Biology

(NMF9BNWUUAYLUUIIADIF NS UTINGALATILH)

Systems Modeling for Metabolic Engineering

(MFES1UVINADITTUUAMSUIAINTTUURLUER)

Plant and Crop Modeling for Smart Farming

(N385 9UUUTNADIVDINBL DN TNYATNITUDE Y IYRAA)

Biosciences Entrepreneurship

(MsiwumiruaRgUsznouNstuuImeImansginin

Plan 2.2 Applicants with a bachelor's degree (48 credits thesis)

BIF

BIF

BIF

602

631

641

Molecular Biochemistry
@ueilluiana)

Database Systems for Bioinformatics

(SrUUFIUTRYAMNT I TAUMA)

Systems Analysis and Design

(mﬁmswzﬁuazaamwm:w)

1(0-2-3)

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)

1(1-0-3)

1(1-0-3)

6 credits

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)
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BIF

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

77400

Computational Intelligence for Bioinformatics

(N9U2UIANADENTIYRAINFINTUTIETAULNA)

Selected Topics in Bioinformatics and Systems Biology |

(MSANYUANIZLS DN IANTAUVABALTIINYITEUU 1)

Selected Topics in Bioinformatics and Systems Biology |I

(MSANYIRNILLIDINTIANTEUNALALTIINGTEUU 2)

Selected Topics in Bioinformatics and Systems Biology |l

(MSANYILANIZLTDINNTIANTAUNALAZTIINYITEUU 3)

Selected Topics in Bioinformatics and Systems Biology IV
(NMIANYUANIZTON NI TAUNALAZTIINGITZUU 4)

Selected Topics in Bioinformatics and Systems Biology V

a

(NMSANWILANIZLT DINNTIANTAUMNALAZTIINYITZUU 5)

Selected Topics in Bioinformatics and Systems Biology VI

(MSANYILANIZLTDINNTIANTAUNFALAZTIINYITEUU 6)

Selected Topics in Bioinformatics and Systems Biology VI

(M SANWIRNILIDINTIANTEUNALALTIINGNTEUU 7)

Selected Topics in Bioinformatics and Systems Biology VI

(MSANYILANILLS DI IANTAUNARALTIINYITZUU 8)

Advanced and Emerging Omics Technologies

(waluladlalindvuganasnnadulng)
Y

Microbiome Data Analysis using Amplicon Sequencing
Technology
(Myneiteyalulasiuledlagldmalulagnmadu

LOUNAADU)

Metagenomic Data Analysis

(MFBATIvoyanALuing)

Network Biology and Omics Data Integration

(@menaTevieLarNTyIUN1TToyaleding)

Omics Integrated Bio-Systems Modeling

(M3a5 1L UUTIRBITFUUTVIN MUY INNTSUayalading)

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)

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

(WANANNSAS1BUUIIABIANSUTVINGNSLAUAALTINITANLIN)

BIF 77502 Model Interpretation and Prediction for Cell Biology
Problems
(NMsAANuLazMIIUITMBLUUTIasd msulymnetiined

U 6.
SLAULYAE)

BIF 77503 Systems Biomedicine for Personalized Healthcare

(WYIMARSTINTUNNETITTUULNBNITYUAZUNNANIZYAAR)

BIF 77600 Model-Based Design for Synthetic Biology

(NMF9BNWUUAYLUUINADIE NS UTINGAULATILH)

BIF 77700 Systems Modeling for Metabolic Engineering

(MFAS1MUUINADITEUUAMSUIAINTTULALUGRA)

BIF 77800 Plant and Crop Modeling for Smart Farming

(N3A5 MUV IVDINYL NN TNYATNTTUDE WY RaA)
IBS 63000 Biosciences Entrepreneurship

(MsfwumiruARgUsEnouNMsluImemansginin

C. Thesis/Free Elective Courses
Plan 1.1 Applicants with a master's degree (48 credits thesis)
BIF 790 Dissertation
(Aneniinus)
Plan 2.1 Applicants with master's degree (36 credits thesis)
BIF 791 Dissertation
(entinusg)
Plan 2.2 Applicants with a bachelor's degree (48 credits thesis)
BIF 790 Dissertation

(nentinug)

10

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)

48 credits

48 (0-24-48)

36 credits

36 (0-18-36)

48 credits

48 (0-24-48)
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Program Learning Outcomes

PLO 1:

PLO 2:

PLO 3:

PLO 4:

Synthesizes new knowledge or creates innovative bioinformatics

and systems biology approaches to solve biological problems.

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

(biology, computing, statistics, and mathematics).

Sub PLO 1B Integrates experience, domain expertise, and scientific
literature with an understanding of bicinformatics and
systems biology frameworks to formulate and justify a

novel research question or testable hypothesis.

Sub PLO 1C  Designs effective bioinformatics and systems biology
methods to synthesize new knowledge or create

innovation.

Communicates accurate information relating to bioinformatics
and systems biology to diverse audiences in both oral and written

formats through to the publication standard.

Coordinates team members from diverse disciplines to
accomplish a common goal by sharing their own ideas, accepting

others' opinions and leading a team.

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): 3wuUsuifumwisangqudmiutndnwsssutandnfnm
(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):

12

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 Doctoral Degree Students, 2025

Course Description:

(Thai): o3y siuuiuiiugiunwdinguuasinueiisnduvesinAnyiieliegluszdud
anunsandeu 30 LNG 601 Tdegnefiuszaniam naensuduadulidn@nvuiaanusiulalunns
T n1w18engu ludrudomis lldmvuadomiuduou wisiunisudlatgmningey
mwSanquuesindne TnslewizUssiuiiindnusniitymanniian uenanidsdaaduliindne
Fougnsdnnsninieudieautes sulunsiauinegniafoudniwsangy Tnglidesis
GREGRM)

(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~ DN

Have responsibility and ethical awareness

Approved by KMUTT Council No. 318 (3 February 2026)
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Course Code: LNG 601
Course Name (Thai): 3mn1undsnquitugiudmiundngasumunei
(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 Doctoral Degree Students, 2025
Course Description:
(Thai): MeAnidatuiewmuinuzmsseunusingquisnidudmsuindnusesuudiadn
ndngnsunuridiuimnssumanduazinalulad iWeviivnjaunsinujoavnuenisld
(ﬂ”l‘lsﬂavﬂﬂi]m‘ﬁ@ﬂ’]'iﬁlam’iniJﬂ’nmgfax‘imiﬁLLﬁﬂ%GIUWé/ﬂQGﬁU’luT’U’@ %Qimﬁﬂm’immmzmiﬁa
nMsaetufinnisussens mseduneluissguvdelungudes nstniauenamuvoeuien
Wa1 #anAIUNIITLUTIENURTOUNAMULTANATA
(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
2. Take notes from reading and listening
3. Write a summary
4. Write an argumentative essay
5

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): n153iAT1zsikareenuuUtunoUds
(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): Ugun1n19n19AUIN LEALAZNTIN Fumeudsnsduduuaznisdnies AsuAUeynn
LUU uganes nMsutsddndn msanudaudiBe wagnsdsusuududngn Uszansam
Baduiifuresduneuds msaadumeudifivmnzaniiaalnenisldnislusunsuuuulauida
LaztunetdsMIuuUarluy mMesvawsiussninsnantuilefivesnsAuan Fnsaiaves
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): %uaillaana
(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): o391 sadeandlalunis@ne3lu nswaniving lsilew Augiu

Fannssedulaena wazmstlulssandld nsdedyaavensad Inenslwiniedy

gaeaudluanakarualluang

(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): s8UUIULBLANINTIETAUNA
(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): syuuguteya asrusenaukazan Unenssuregiudeya n13viwuudnaestaya
115980 WUUFIUTOYATINTING WATLTINIEAIN LUUTIR0IMUUIS URR-SiaduBn nnsvin
wesueladiedu NwIvegIutoyn AW IeaRILea StatuLea 983U Sladuuea uAaRdA
MsueIdal MsmwImaTIzaLiionsiudy nsdansmsusgady LLazgmsﬁayja
Al ULDARLA
(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): MeAwniyemnufifosuresemuinandu amudidestuioatunisimiesdoya
warn13vimiesaus lugIudeya nsrUIUNIINITYINMTostoya N1TwWTeuTaya N3
Uszillunavesliing naenauddnisvinmilesndnusluwuusie Wy n15viumnilesannng

ANNFUTULS N1sdnuundeyalaetayalndides Msdwunteyalaglduidniued n1sdwun

Approved by KMUTT Council No. 318 (3 February 2026)
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Tayalagldduldsnduls nsduundeyalaainievigloUszam nisdnngudaya Aaeeg
wenndinduvesnsvivilesdeyansransauimne
(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)



Course Description:
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(Thai): 51839185 U18AUMIIELAZDIAUTENOUVDITTUU TINTvaeseuy sedeuls

NATIENTLUU bAIBIL DN LY IUNITIATIENTEUU NSANYIAINUMLNZEL 1T LG HUN VWA

n17tnavetaya NMsldunuAInLanInNduNusveItoya N15eankuuN1TTUTaYs

ﬂ’]i@ﬁ]ﬂLLUULLﬁ@QNa%’@Ha maaamwugm%’auﬂa NSBULDNA1TUTENBUNITUILAUDNANIT

AATIEN

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

Number of Credits:

Category:

BIF 651
NNUIZUIANADE T IYRAINFINT UTIETAULN A
Computational Intelligence for Bioinformatics
3(3-0-9)

Elective Course

Course Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None

O Other (specify): None

Course Description:

(Thai): 5183918191838 suNUeIAANF Hiulumandaudanguwazinisiseus 35013

Aum Tunaitliduuvegns lueaffivuuegne N15UTENIANENNITLULLUY N15138u3Y09

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



19

roufiumes nsetnslolssamiion assnzuuuiled nisduiadetauinis Suneuisids
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(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 problems.
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): msfnwnamedemnedansaumenasdiingissuu 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): 71839113 afufnwiluiadof unnsnsanivfidaaeunuund 1l olvviusie
nsdsuntasvenmaluladluvartu § s munsoazidonivnd umunnunuvay
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.
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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): nsansamzdewndiasaunawasiiinessuu 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): 71839113 aufufnwiluiadofl unnsnsanivfidaaeunuund 1l olvviusie
nsasunaseanaluladluvaedu deavinunseazideniond unuanumsnzey
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.

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



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

Number of Credits:

Category:
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BIF 683
nsEnwLamzEemTasAuALAL IINE1 ST UL 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): 518318 wdufnuluiidenunna1eainivinldeaouniuund i elvviusde

N =~ g 4 ° a a &
N15LUA SULLUaQ%@QLWﬂIUIaﬂiu%mguu FIITNIUNUNTIYASLDYATIVIVUATUAINULARUICEN

Yoaaau

(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 684
MsfnviamziEosmedansaunauasiaine1ssuy 4
Selected Topics in Bioinformatics and Systems Biology IV
1(1-0-3)

Elective Course

Course Requirements (if any):

O Pre-requisite : Subject to the instructor's approval.
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O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 71839113 afufnwiluiadofl unnsnsaniefidaaeuniuund 1l olvviusie
nsdsuntasvenmaluladluvartu §esimunseazidonivnd umunnunuyay
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

guestions.

Course Code: BIF 685
Course Name (Thai): MsfniamziEomeTiansaunaLaz i ineNsEu 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
Course Description:
(Thai): 71839103 afufnwilusadofi unnsnsaniefidaaeunuund 1l olvviusie
nswasuudamweanalulailuwazdy faavimuasisanidenisntunuannumnzeay

Yoaaau
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(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): msfinwnamzSemnedansaumeasding1ssuu 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 afufnwilusatofi unnsnsaniefidaaeuniuund 1l olvviusie
nsasuntaseanaluladluvaedu §eavinunseazideniond unuanumsnzey
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).
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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): ﬂ’ﬁﬁﬂ‘iﬂ’]LQ‘W’]%L%’e]ﬂ‘ifl’lﬂ%’lﬁ’]iﬁuL‘VIﬂLLﬁB%’ﬁVIEJ’]iS‘U‘U 7
(English): Selected Topics in Bioinformatics and Systems Biology VII
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 afufnwiluiatofiunnsnsaniefidaaeuniuund 1l olvviusie
nsasuudamweanalladluwazdy faasfmuaseandenivntununnnumaizeay
ooy
(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.

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



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

Number of Credits:

Category:
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BIF 688

nsEnYLaMzEem T sAuALAL TINE1 ST LU 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 wdufnuluiidenunna1eainivinldeaouniuund i elvviusde

N =~ g 4 ° a a &
N15LUA UULLUaQ%@QLWﬂIUIaﬂiummguu FIITNIUNUNTIYASLDYATIVIVUATUAINULARUICEN

Yoaaau

(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 694

FUNUM NV TAUNALAZTIING1TEUU 2
Seminar in Bioinformatics and Systems Biology |l
1(0-2-3) S/U

Compulsory 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): This course is non-credit bearing.

Course Description:

¥
IS v

(Thai): e3vtiyaiuntsiauvineelunismumunazefiuse vanns wiifn wagay
meluaivivdiasaunawazdine1szuy WnAnwiazlavinn1smuniuissanssu
Tuhidefiauladuiiasaunaasdrinerssuu wavuansliiiudoinvsmandiiunis
thiauelutuisusasmsiidusulumsedivne
(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 790
Course Name (Thai): ngiinus
(English): Dissertation
Number of Credits: 48(0-24-48)
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 91839183 afun1shias1ed uagimunisa manzaunsndaeans add uae
poufiamed nsldauuaginusdransaumanazdainersruy Weuddaminiasiu

ANYIFANSTININ WATEIVINLNYIVD
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(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.
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. Synthesizes new hypotheses by selecting effective bioinformatics and systems
biology methods.
4. Communicates accurate information relating to bioinformatics and systems biology
to diverse audiences.
5. Coordinate diverse teams to accomplish a common goal.

6. Values self and others with an understanding of ethical and social issues.

Course Code: BIF 791
Course Name (Thai): ngiinus
(English): Dissertation
Number of Credits: 36(0-18-36)
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Course Description:
(Thai): 183911 5 wiun1531A91891 wasWau3sAmansaunisadamans add uas
poufiamed nsldauuaginusdransaumanazdainensruy Weuddaminiasiu
nermansinin uazanniiedtes
(English): This subject integrates the analysis and development of an appropriate

mathematical, statistical, computing method and use of knowledge and skills in

Approved by KMUTT Council No. 318 (3 February 2026)
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bioinformatics and systems biology for solving biological sciences and related area
problems.
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. Synthesise new hypothesis by selecting effective bioinformatics and systems biology
methods.
4. Communicates accurate information relating to bioinformatics and systems biology
to diverse audiences.
5. Coordinate diverse teams to accomplish a common goal.
6. Values self and others with an understanding of ethical and social issues.
7. Students can communicate their in-depth knowledge and understanding in their

own research to public at national or international level

Course Code: BIF 792
Course Name (Thai): §ULUINNTIATAUNALAZTIINGITZUU 3
(English):  Seminar in Bioinformatics and Systems Biology Il
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): s1e391 0y wun1svaLnwelunITMUMULaraAUTIENANITIATIEYTaY AN

Y

aa aqa

Fverun g lagliiunounie@ds In1sAuin viesanesiuivungau dnAnwiagls
n1snumulssanssuluiitenaulasudia saumaAwaz I Ine1seuy wazkansliiiuna

Pnwematiniunsuauslutussuwarnsidlusinlunisaiusie
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(English): This course focuses on skill development in reviewing and discussing high-

throughput biological data analysis using appropriate statistical procedures,

computational approaches, or algorithms. Students will conduct literature reviews on

topics of interest in bioinformatics and systems biology and demonstrate these skills

through class presentations and active participation in discussions.

Course Learning Outcomes (CLOs):

1. Students can describe characteristics of high-throughput biological data.

2. Students can perform literature reviews on topics of interest in bioinformatics and
systems biology.

3. Students can convey information relating to bioinformatics and systems biology
through an oral presentation..

4. Students can demonstrate an understanding of research integrity.

Course Code: BIF 794
Course Name (Thai): &UNUIMNNTIITAUNALASTIINGITZUU 4
(English): Seminar in Bioinformatics and Systems Biology IV
Number of Credits: 1(0-2-3) S/U
Category: Compulsory Course
Course Requirements (if any):
O Pre-requisite : BIF 792
O Co-compulsory : None
O Other (specify): This course is non-credit bearing.
Course Description:
(Thai): 3'183%1534"&Lﬁ’uﬂ'15ﬂ’wmﬁ’ﬂwﬂumsmumuuazaﬁﬂmamamﬁmﬁwﬁ%’agam
Franervuelnglaglddunounisadn 3nsiun vedanesiuimusay tnfnviay
fauneen3seyre9i1m1annside annamunuIsIunssy wieuainaudila
UNUIMTRITaEsauImALarnenszuulunslifmneudvsulssiusingn Tneflenassi
Wnwneglimuuzih dhinwezuandiiiudswinwemaniriumsiaueluduboutasns
Hduswlunisedusie
(English): This course focuses on skill development in reviewing and discussing high-

throughput biological data analysis using appropriate statistical procedures,
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computational approaches, or algorithms. Students will identify research gaps from
literature reviews, with an understanding of the role of bioinformatics and systems
biology, as guided by their mentor. Students will demonstrate these skills through class
presentations and active participation in discussions.
Course Learning Outcomes (CLOs):
1. Students can describe characteristics of high-throughput biological data.
2. Students can identify research gaps from literature reviews, with an understanding
of the role of bioinformatics and systems biology in it, as guided by their mentor.
3. Students can communicate information relating to bioinformatics and systems
biology.

4. Students can demonstrate an understanding of research integrity.

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



31

Unit of Learning Descriptions: OBEM

Module Code: BIF 50100
Module Name (Thai): #33ng1szauliianag
(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): lugafindmiavdnnmsiugiuresdrineseduluana uddasaisuazuiiiives
g N1IATUANNITUAAIDBNTBITY NTAUATIZALUTAY NTAALUAY NISVUES LagAIT
mmuadlilsedlUsiu dmsurmevesseivn dndnwazlasuteunuiglmilasesu
guainaudinerseauluanaadelndidungu InednAnwiasihanudandiuusnin
Uszgndldlunisinanudlenuideddnuiluainddnerseduluanaadslvl waz
WauuuAalumsUssgndldinedathasaumaionslatiymnsdiinelunside
(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.

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



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.

Approved by KMUTT Council No. 318 (3 February 2026)
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Module Code: BIF 51100
Module Name (Thai): fiugnumaideulusunsa
(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): e ilvuuAniugiuresnsdoulsunsureufinnes deufaiuls siadoya
fadiiuns Tassadeeugunisivavestusunsy (Houlwuazgu) Tssadadoyatiugiu (u
onsduaronseLdaduiug) ity udnnmadeingdesiu wagnmsvhaudulid Taeldnmn
mslgulusunsuiiimun @agtuldaie Python) iiumsinfud dndnwiagldwaun
wnwelunisdeu nadeu wazudladefanainvesdusunsy vt e luldud dayning
AeNfinwies 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.
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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: Programming fundamentals
S-Skills:  Computational programming
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: BIF 62201
Module Name (Thai): nafiaussrindidsdmsumsianisdoyauarlnlddrimeszauluana
(English): Command-Line Techniques for Molecular Biological Data and
File Manipulation
Number of Credits: 1(1-0-3)

Category: Compulsory Module
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Course Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): lupatusuwmaiiamsldussinmdaiiddalunisdanisdoyauar ndnisdinen

szauluanarulsraumMIainsseuiiuuailoUUn lnevihdenseungu NugIuvesssuy

o &

IWauwuy Unix AdeugIueee Unix kagdsnsufuatunisinnisiiddeyaniaddnen
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v = o v Y

nAnudgimuninulunadeuarsudwadiiionsdnnsindeseivssansam uax
SoufinadelunisidndeneuiamesitnowaznisaieleuldetsUasn e eauluga
tnfnwaziinnundenlunsliiniesdevssinddsiunsdniunstudoyadineszdu
lanadmsunuma@iansaumaLas I Ingseuusely

(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
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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

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): 4 BANRIMDTEMIUTI@ TAUmNATE IR ULAZIATIASS

(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
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O Other (specify): None

Module Description:
(Thai): 3113 wtiudsnadsduadmiunisiinssideyadiduanarlaseadg
AspUARULUAANUgIY SaneiTiu uasedesllefldlunmsfnudduansdaineuas

[

Tasvadrevadlusiu sednddielidiSoud lavdnnsuasmaiafiddydmivnig

UATIVOYAN T IINGNEABUNINDS

(English): This course focuses on computational methods for analyzing sequence

and structural data. It covers fundamental concepts, algorithms, and tools used to

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
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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 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

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): tnAlulagn1sMIaIduRugnIsuLagnITATIE Rl
(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): Tedenijaduliaruianudlasgrsasevaquistumaluladnismarduiva
waznsUszgndldlunslieseidlug omeseuaguinaluladnismdiduiuaiaussunn

(Sanger sequencing) aud stnalulagd n1su1a1n uluausuruunn (High-throughput

'
¥ = L4 o 2 v ¥ d\'Ly

. = ¢ av v ~
sequencing) 59uA08A Tod1in dnvuedayaila wazgUuuulddailaainnalulad

Y
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uennil SxfinuiRefunszurumsiinmeiilundidfy Wy nandeadeyaidesiu (Data
preprocessing) N15Usenauiluy (Genome assembly) wagn153As g nifnI sy
(Functional annotation) saulufisnannisuesdlusiussuliisu (Comparative Genomics)
tihdAnwaglifinufiRkiuianssuuuuasiieniats ilefauwinuemslinseideyadluulag
Ta3esflomethansauna deaumedv dhnwagdaundenlunisudanawarinsesh
oyadlumileuszyndldlunsidvlfesnaiusyansnmn

(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
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
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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 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

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

Number of Credits:

Category:

BIF 62204
Joyaledinduaznsiinsgvideya
Omics data and analyses
1(1-0-3)

Compulsory Module

Course Requirements (if any):

O Pre-requisite : None

O Co-compulsory : None

O Other (specify): None

Module Description:

(Thai): lugailgadums@nwifeiumaluladuazssideouizlunsieg
Todindwalulad (Omics technology) A4 Mans1uaasUleding (Transcriptomics), TUSA

lodind (Proteomics), lwalulaiing (Metabolomics) waztuanaluiing (Metagenomics)

Ly

Y

a s =

TInAnw1aLlaTUAIMULTTALABINUNTLUIUNITIALNTIUBLALeTNd SAURINIShUaNALT4
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nszuIUMTsRLTeya ATzt uazuana Tnglfiadesdienstimsaumnauazisnisma
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
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
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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 62205
Module Name (Thai): 1AS891U399T@TAUNF
(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): seivddalemalridndnwilasimsisevuindedlugudasaumne Tngldsu
Auur9n0191587 U dhAnwnagldimadanisnreufiamesiaznisiiassiiiie
WAJymneaBTIneseyadoyadse LﬁamsuaﬁwaimmamquﬁmmaG] YDINTINY LU
n155ylangdde Mseenuuulasinis nslauvesdeya n1siATIeRteya n1sAAIY
Nadns waznsdeansnan1sisy TnfnwasiauinuenisAadmssnsuaznsui e
MANTEEIA1YITEIYT NEeuRulaSuUsTaUnsaiasslunisldiaiesiionazisnisnied

s ¥ 1

tasauwa UnAne1aziiiduedelauslugYadlAsin1g ANATNTA WALHARNEEAY UK
mstaueUInUauaznadeuseny daziandiiuinnuausalunisviniidoway
mMsfeansnanitenathasaumamaniognaliuszansam

(English): This module allows students to conduct a mini research project in
bioinformatics, guided 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,
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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,

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
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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 62301
Module Name (Thai): inalulaflofinddugauasfintulsl
(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:

1%
a =

(Thai): 1e31deSuredianalulagvugeuaziiiatulvndluaivilednd vemalulad

AnTgvdluanasuulsiaein lasygadunisnisivivadesasnisussendldluanuide

s

MTVINemTeavIieItes dnAnwaglaiseusinetuaruiminlumelulaglodng

o

A9 9 LYY N1300ATHANUSNITUIEAULTAGLALI (single-cell sequencing), BNALudnd
(epigenomics) waz/w3outnnssuledndduq saudenisirluldlunuided fuately
NAINRANBAIVIIVIYIING

(English): This course explores advanced and emerging technologies in the field of
omics, or molecular high-throughput technologies, with a focus on cutting-edee
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.
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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:

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
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Module Code: BIF 62401

Module Name (Thai): mslasigvideyalulasiuleulagldnalulagnmmaduweunineu

(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

Module Description:

(Thai): TneniiiausuuiAnddylumsidelilasiulenuagmslinsgidoyatnasan
welaglfmalulagnsmaiduneundnou dnAnwvagldfnunfeifundnng danesiiy
warn1sUszgndldnsTieneidayalulasluloslunuideats sedunddalatunisin
UFURlunszuaunsdfey wu msvsaduaunmdeya n1sUszananaidsadu n1sda
FILUNNBUNTHIT Y NNFAATIZRAIURAINTANY mi‘il,ﬂi’wﬁﬂ’g’lmmﬂﬁi’]waqmmsqﬂ
a1 uayMevnenthinis@inm dufanssuneufid dndnwaegldianinugiidniu
lumslessikaziUanateyalulasluleuegeiiused@nsnm

(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.
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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: 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

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)
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Module Code: BIF 62402
Module Name (Thai): n153tAs1endeyammAluiing
(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): TendiiauanAnddylumsidslulasiulouwasnsinsesidoyadiasau
walaglddoyamm3lun thdnuagld@nuuieitundnnis Sanediiu uaznsuszyndld
msinsgideyaiuniluslunsufon medndyjatiunsiinufoRlunszuaunisiiddy
WU NMsUsElluAMNIMYBYA n3UszananaLd ey N13993uuNoYNINITIUlAE BN
Sdulua wagnsinsginthfinsthnm dndnwarldiaundinuedisndulunsiesei
uwazilanadeyaunAluikiuianssunaufun
(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:
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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).

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

statistics, and mathematics)

Module Code: BIF 65201

(% 1%
[

Module Name (Thai): FafRtuiugIUENTUTIATAUNALALTIINGITEUUARATINTIU
WaTEDALTIBYNU
(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
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O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): lugaiinseunqumsldiimameaituiuguaesdiu Tdun (1) adfdovssnun Ty
msidladiAveadoyaniedvinet loun deyadalimaildnnmaluladlefindsing wwu
Transcriptomics Proteomics Metabolomics Metagenomics 3o Meta-transcriptomics
ieftaziilasssunfnasaudnuazyesdoya 1y AnatsvidermnuuUsUsuvesteya
Tuusazngueiege Tudnnuinazilusazguinieads laun Probability distribution
model (2) MsoyUTsaiAuazNIMAOUANLRFIUMNIENA LilaTlazoyuIuUALLANATg
vestoyaiilianguiionalugnauusznnsiiisdosnsmdnou Tdun msTeuiiiou
Alad 913 A 1ANUUTUTINYDIT oY aTEN N9 NguAI9813 UA813984 (One-sample
inference) 5¥11N9@89NAUA8E19 (Two-sample inference) Uag 5¥9IN19@DINGUAIDENY
Fuld (Multi-sample inference) ﬂ’lSL%umiaauLﬂugULLU‘UNamdema‘Uﬁma Ly
msasdleUfiAiiedinserdoyaainlanddym uaznsilassnuuszdrsein el
tnfnulasulszaunsalasainmaliessideyansdiive) fie deyaledia (omics) Mg
A/N1INED
(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
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.
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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: 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)

Level 5 Analyzes and interprets high-throughput biological data by
integrating knowledge from different disciplines (biology,

computing, statistics, and mathematics).
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Module Code: BIF 65202

Module Name (Thai): @adadmsumsiaseiiuudiniedeys

(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): lupataglimnusluFemdnnsmaadidmiunsinssiamuduiustestoya
mushensiinufiRlunsdenliitmeainiiemanudiiusvosdoyalfodammzauiu
Audnuairdwnsvestayaiug §isuarldsuauimnudlafsafundnnimieada
dwfumsiinnzianuduiusvestoya wazaunsaidenldisnsaiaivuzdmiunis
ﬁﬂwﬁfﬁjﬂﬁ\huﬂﬁﬁaﬂugﬂLL‘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.

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.
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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): msldn1w R dwmsumsiianeiteyaniadininuunalvg
(English): R for High-Throughput Biological Data Analysis
Number of Credits: 1(1-0-3)
Category: Compulsory Module
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Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : None
O Other (specify): None
Module Description:
(Thai): lupatagaeulifi3suansntnd 4an1s warlnmeigadoyamadanmlngld
A lUIeNsY R Ingniulun1sinsendeyainn1seusiaves 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: Generic statistical properties of high-throughput biological data.
S-Skills:  High-throughput biological data analysis, R programming
E-Ethics: Responsible conduct of research.
C-Characters: 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.
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Level 3* Analyzes high-throughput biological data based on statistical

principles using R.

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): 333n811A38Y18UALUUUTIRDUTIAMNN
(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,ﬁaui'%suaa%ﬁmmizwL%aﬁwmmsludmsuaqmia%ﬁq
LAZIATIERUUTIADUTIANN mﬁﬂ’mmmﬂﬁﬂmuﬁu%ga%qaﬁﬁﬂ%mmma (high-
throughput) Brglls@msadnwaniuzvesesnusenauluwadlaniouiu wagmuuale
Iluanamanifufduiussusgdlsuaziioln Tasseufduiusseduluananans
‘UizLm/lLﬁm%umﬂmﬁsauﬁ’umawgﬁ’mﬁuﬁ‘maﬁﬂf FadusivuandnuosmgAnsauues
AR ITEAUTEUU ARg19vedlasatneningn laud Iassisufdunusvedlusiu-lusau
Ufduiusvateuladivazmniluladlupieviemunueddy jduiusvesdunua-suwmnes
lup3avnedsdygyin wasudunusvedlusAuntuauiu DNA Tula3aviemauauns
nonsvia uildunrhmendnvestiinensmariofonsysannsuuamadmouiuasds
naasfiovuNuil YAl uaradauuuitasndsUiinamesnuandinidasiaing

warnainvaasavIene q Netununginssuvesead Tulugall dnfnwaglaiseuiians
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Y9331 Ingsrvusanalunisaislasegufdunus seauluana vann1siasie
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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
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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.

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): n1138579U4UUT180955VUFIINGNTIUTUIR
(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
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Module Description:
(Thai): nszuIuM I muaznsmuamdussuuiidudeudadusnguvesiilulngd
LANNSDUALDMNNASTING989AETIn Arududeuifnanufduiusiidudeuvesds
Tuana wu Ju 01fidute uazlusiu saudsnuidenlosseninanszuiunismiuguma
FININA) YU NITAIVANTEAUNTOOATHALALILNUBATY n13vimudilanalnnig
Fanmideslsstuilulndfidunaldusndusoddteyalunansfii nsasuuudiaes
meadamansidunuimdunisysanmsteyaleiind Feazviouanuzyeanszuiunsma
FINN NITAIVAN WAENOANTIUNINETTING1VBITEUY Iu@aﬁazﬁWLauaLLu'sﬁmLﬁmﬁ’umi
af1auuusansszuUTanndidudeu fudnszurunisairauuusassllauinissiaes
(simulation) I@EJLﬁ@%ﬂﬂi@Uﬂqmﬂﬁ@UﬂﬂiﬁmuqLL‘U‘UT\j’WaaQLLUULﬁusﬁ;umau WAZIINDINIT
AnUATR (hands-on workshops) WilelstiFouannsatiumnanluuszgndldlaass
(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
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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.
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): M3a31eiuudtaeadalsunnveunIavigluana
(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): luwlugailfiTeuazlaviianudnlaiigifunannisuasunveang §nst (Wu naln

Hill wag Michaelis-Menten) dmsun1sesulenseuumsiiugulueievsnisauaNgy-
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TUshu uananlliseuasisousnsUseyndldng dnsimangauiazimailanisAuIug

WNEITBUNDANYINTLUIUNSN A TINYVBTAa

(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.

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.
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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 77204
Module Name (Thai): Jyg1UseRugamsutiansaumnaLasdIng1ssuy
(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
Module Description:

o v

(Thai): lugatiwuzigiseulsiniuunumveslyaiuseAvglunisfinuimediansauma

4
uaziinenszuudievinanudilennududeuvesszuuaddin fiSeunrldizouisanessy
maFeudvenndosfiuaniatunazarvnzauvesdanedsumaridmivausig 4 lu
a1¥IEsaumALaEIIINg1TEUU HiSeuarliiTeusIsn1sasawuuiiaean1 e usves
A3 e pedud s uauaig 9 Wy msviwelassadeedsiy MsAunmFaUdnig

¥

F10IN ANFAUMIYT NITASIUATIVIYANUFUNUSNIITININ LAZA1ISILATIZAIDLAUNIA

)}

[

deyaaunieluigad uenaind nsdlfnwianlandassazuansliiiudinisuszgndldnig
158U3Y04ATRLUUAIUAN 9 VBIWIANTAUNALAL I TN TEUY
(English): This module introduces learners to the powerful role of artificial

intelligence in bioinformatics and systems biology with an aim to understand the
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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.

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.
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Level 2 Shows a basic understanding of machine learning algorithms
with some connection to bioinformatics 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): 1A53911398919773987155 VU
(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
O Other (specify): None
Module Description:
(Thai): #ann1suaz sz i8UI5903T1INEIT2VULTIAIUIA FINDINITATNLUUTIAD LT
AMAINLAZITIUT U LYY LUUTIa89nadn (dynamic models), WUUT 188918 I
(stochastic models) wazuuurassildtigausziug (A-based models) aggniiluldly
Tassnanguvesindnuivnau lassnisfinujodidunguid agdaslddndnuilnnns
Uszgndflduumnadaingrssuuidsdmaniiondlodgnmiediines laeuainnises
Manids fvuasuRgm uasianvinuensldieiesiliodsinaiieidon iz a

Tunsundayunidy
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(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.

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.
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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 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): #Inenasenguaznsysanistoyaleiing
(English): Network Biology and Omics Data Integration
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): Imaaiﬂu‘lm@a%qum BIF77201 (Computational Systems Biology: Network
Biology) lnginAnwiaglatSeus n1sysuinisteyalednd wu nsuansuladnd
(transcriptomics), tuanlulading (metabolomics) waglusflednd (proteomics) 117U
w3eteTanmdiasnatu iy inFetieufduiusTusiu-Tusiy, uduiusieules-wn

Tuladlum3avisuniveddy, Ufduiusawnud-sisnnasluinsouiedyyiu was
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Usggndldmsliangiadetnedinmlaglinguinsmiaziumediingrssuudu o e
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(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.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them tc
successfully perform specific tasks or apply these skills effectively in various job
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
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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 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): n15a319uuUaesssuudvinguuuysannisteyalodind
(English): Omics Integrated Bio-Systems Modeling
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): nszuaunsdinmuazniseuauuszuuidudon Saduiiugnuvesdnunend
Tulnluaznsnevauemvassine1vesdadiiin anududouiiinanufduiusidudeu
vostaluana 1wy Ju 019ldue warlusiu sufsanudenlosueanszuiunmsaiunguma
FININ WU AITAIVANTEAUNITOBATHE (transcriptional regulation) LAl UoaTu
Ufduiussewinedaluanauazainud enloswesnszurunisaiuaamanidanunse
Wasuwladldnuanizuiindey msneasianalnanedinmitnuauilulndddanald

Fududedlduvusiasanieagiaaians Fanosfedayalodindnazviouaniuzves
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vossrvumeldaniazany lugadagliauifsrfuuuAnuuuesdsuvesnisadig
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1ndind (transcriptome-integrated metabolic models) wonni siinmssmisnveduay
AlusianddsUfoing delmindnulilintuuasszgndlivinuema o adugUssu
(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
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
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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.

Module Code: BIF 77501
Module Name (Thai): 1ATANI5E519LUUTIAIEMTUTIING 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
O Co-compulsory : None

O Other (specify): None
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Module Description:
(Thai): lulupadifiFeunsldiFouinisasinszuiunmsiheurensadinglfinadanis
FIRDWUUAN 9 49U AUNITTBYINUS @UN1T stochastic chemical Langevin waginaila
stochastic simulation algorithms Lﬁav‘hmaLLazmaauamagmm 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
techniques 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.
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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 model construction.

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): n15ARALAzA1SYIUIEAIELUUTIa0sd s udymInstininenseau
\wad
(English): Model Interpretation and Prediction for Cell Biology Problems
Number of Credits: 1(1-0-3)
Category: Elective Module
Module Requirements (if any):
O Pre-requisite : None
O Co-compulsory : BIF 77501
O Other (specify): None
Module Description:
(Thai): Iuiu@jaﬁjﬁﬁauﬁlﬂé’ﬁﬂuiﬂﬁﬁmeﬁmiﬁi’wamuazﬁmmmwwmww%ﬁwm
YpaNan1s91aee fiFsuaziisuinsliinuznisAniinsevied1sflimnuaii ovinune

anunsalindlagldnisdnass fiseuasyinisindurunsyiwuuingn nsdnwinsal
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(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.

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.
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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): 3ne1fmansdansunmeideszuiiionIsguaguamianzynna
(English): Systems Biomedicine for Personalized Healthcare
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:

Y

(Thai): lupatkuzihgi3suldddnfuaninemansdamaumedidsiuan Fsendonis
afauvuSaemsadamanilagnsiinginsdiamsaumaiiovhanudleaisine
Y931wE WAUIFULUUNITINGT KazLUzINISARAAUAINKUUIRNIZYARS HiSeuasla
AnwumAniiugiuresingmanstinsumdifeyuy wasiunAnuadivssgndld
Woaanuudassamzyanadmiunmsitunslsauagmsmmuansinuliganuiu
fUnousiazsts uenani TugailagAnwiuuAnveshuladiviadugunm uazoiuse
AnenmvesrulafdvialunsuFiansauaguainmenisinasiyanataioudssdmiunis
Wensallsa N15UeiulIn LazNISUNINULILUURNIZYARS

(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
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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.

consist of:

K-Knowledge:
S-Skills:

E-Ethics:

C-Characters:

Constructing models of physiological processes and disease mechanisms.
Analytical and reasoning thinking in applying the models for personalized
healthcare applications.

Responsible conduct of research.

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.
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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.

Module Code: BIF 77600
Module Name (Thai): 11509NLUUAMIELUUTIABIEINTUTIINGNEUATIZN
(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&uas1zs (Synthetic Biology) Hunumadawnaniiintulmidmsunis
fuazUsulsddfinlngliiuguandd@ingy  nseuundniondiins sonuuu-
a519-nadou-3eui  (Design-Build-Test-Learn: DBTL)  lneadnudiiavesnszuiuns
Iﬂaiamﬁua&jﬁu%umau 'msoonuuy’ undn  Gesamfansesnuuuilmanedidesns
USuwi  wazmseenuuulasadne@inm  (bio-construct)  Lilonisunsnuasasnausiug
Im@aﬁazﬁWLauaLLuaﬁmquam‘s:mLﬁ'mﬁumia"f’mLLUUR‘haaﬁzuu%amwﬁ%’u%’auﬁaisq

Wiy (target identification) Lagn13a319UMUUT1a09lATIATINTININNDAAAIIUANLE
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lunsmeaes mimimmzmamqmé’fuwimiﬁmmLLUUf\i’wam WeNNIN13IAISn YR UL
UftRnmaiteliinAnwldfnduvinusmvandogadugUsssy

(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.

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
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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)

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.

Module Code: BIF 77700
Module Name (Thai): A15aS19LUUTIA0ITZUVEINSUIAINTTULATLUGA
(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): Imﬂaf%ﬁwLauawé'ﬂﬂ'mt,azﬁzLﬁauiﬁsuaq%ﬁwmssw (Systems Biology) way
AFINTIULUAIUDETU (Metabolic Engineering) Ingfn®1 5z UUTIAMHIUNITIUNIUDE 1

[ v a a Y =] =] S a a a
Wuszuulusgaudiinen NWUFNITH NIBLAN INUUANATUNTTNDUAUDIVDIYU UsAY way
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Funsteya tideyamardunysannswezaduuuiiaemndamansiieasuis
TAs9ad199895EUULAY NINDUALBIRDNNSTUNIULAaLUSELAN YonanG lugavzAToUARY
N158319ULaEILATIERLAT DY 18LUATUBATH (Metabolic Network Reconstruction and
Analysis) aanaunAl AL IANARIERS LaLN1SNAaBIlUNITES UNELTIUS UM NTEse
LUUTIA89 N3AIUAN KAENTIUIENTTUIUNITNNTINN FINEINITOBNRUULEUNIANAT

caa °

Uaddu nsUssgndldvannisivaisiufnisusudgsatenug ndainud1dynig

a

weluladTinmuagnninems M3funuel MsszyBuiliiendesiulse naenaunsidads
wazn1sneInsallsn adlaedinisdaisnreuidsufifinismugiunisusseneieflndu
finwpimanilegnadugussa

(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
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:

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



79

K-Knowledge: Principle of metabolic engineering
S-Skills:  Perform metabolic perturbation analyses for metabolic engineering
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)

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

Analyze effectively metabolic perturbation simulation for
Level 5 provide reasonable target for metabolic engineering

applications

Module Code: BIF 77800

Module Name (Thai): mia%"mLLU‘URT']@awmﬁmﬁamimwmﬂiimshwﬂﬁyamm

(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
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(Thai): TgAvMsaLUUiassvesfiviiiensinuninssogsmaaaaiinsdnnisizou
nsaeukuulassudugiu arusnednudlugaielng a3sivevesiy duall way
ANUATIMTINIEINEINTABNTIN BT IUNITAT LU UTIARIIAdnmansazgnldlung
osutmdTuSsEne U nduasiulndansluanzwindousiieg weiiteUsylew
$19) WINUE LYY miv‘fmwﬂ%mmmmmﬁmmamﬂﬁ%ﬁw%wwﬂqﬂ nelaanizeeg 1wu
eiAan1sid suutamiandeimafisansmielsaszuinnieg sauludenisiau
AnuannsalunsUiulssRus e sanduaz iy nionmsmimadalunsimizugnii
wangausonissguivulnesiy wu nmslideniothiinemany iesiniagsuinig
fannameninnenshifieusdesnsUiinanananiigavintu dadiledannslininensly

uAkazianaLdesadindeuteeiancis laglulvlasAnwivannisuazisnisiunis

2Dy

adauuuIaemuadamansvaiiv I1ineszuuvesiy Tnesuananudilaluses
a3Tinenvesiio maeiadulavesiiy uazmaluladyalmiflilunisindmsiinedseg
Tun1s@amunanisiaseyiulavesialuaniizaige ﬁgaﬁl,ﬁalﬁlﬁmmmLsﬁﬂﬂumﬂ%’%ga
wandlunsasuuusiaemeedamanivesiivdemaiafivarnnans ioneulandums
Frivendisinauesioly

(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
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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:

K-Knowledge: Principle of an empirical model of a simple plant cellular system

S-Skills: Develop an empirical model of a plant cellular 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 an empirical model of a
Level 1

plant cellular system

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

cellular system.
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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): nMsimunvimuafgUsznaunsiuaingimansdinm

(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

Module Description:

(Thai): MeiTioonuuuiilewmuiruaf/wnAalunaduiussneumsliiuindnely
Al Badasfuingrmanidanmaunszuaunsin workshop msaeuluduiien
Aenfumsvhssiawagmamaunugsiadesiu msfnwnsdifodng wagmadhiledor
NSUNAUDTDLAYIBUNUTIAY

(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.
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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 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.

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

level Explanation of the Steps in Evaluating Academic

Performance (Performance Criteria)

Student demonstrates very limited understanding of
bioscience or its commercial potential, shows no
Level 1 entrepreneurial mindset, cannot apply basic business tools,
and communicates ideas poorly, making real-world

application unfeasible.

Student possesses a basic understanding of bioscience and
some commercial potential, shows nascent entrepreneurial
Level 2 interest, struggles to apply basic business tools, and
communicates ideas with some clarity but lacks structured

real-world application.

Student demonstrates a basic understanding of
Level 3*
bioscience and its commercial potential, exhibits an
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emerging entrepreneurial mindset, can effectively apply
basic business tools, and communicates ideas clearly to

outline plausible real-world outcomes.

Student possesses a comprehensive understanding of
bioscience and its diverse commercial potentials,
consistently demonstrates a strong entrepreneurial mindset,
Level 4
skillfully applies basic business tools to analyze and refine
ideas, and communicates compellingly to plan and drive

real-world outcomes.

Student demonstrates an expert-level understanding of
bioscience for groundbreaking commercial opportunities,
embodies a highly developed entrepreneurial mindset,
Level 5 masterfully applies and innovatively leverages a
comprehensive  suite of basic business tools, and

communicates with exceptional vision to consistently

achieve highly impactful real-world outcomes.
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