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6-18 1WA

(Muy 2.1)

328-502

328-512

328-521

328-551

(U 2.2)

328-501

328-502

328-512

328-521

328-541

mswanndorusInsansin
Research Proposal Development
= S g’;
BIANUUEG
Advanced Biochemistry
a o & 9 @ av A =
manaTud s uNUIeT AN
Essential Techniques for Biochemical Research
UgiiamsdmsuauIsesuall

Laboratory for Biochemical Research

3UFITUMINNMAAS

Ethics in Sciences
msnannderauslasanmsivte

Research Proposal Development

Fuafivu g

Advanced Biochemistry
matiasudludmsuanisernil

Essential Techniques for Biochemical Research
gAIFIMUFIAINTIUazina TuTagniaTisau

Module: Genetic Engineering and Protein Technologies
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328-551 fuiamsdmiuanuItesuall 1(0-3-0)
Laboratory for Biochemical Research

328-671  UNUINNTUAN 1 1(0-2-1)
Seminar in Biochemistry I

328-672  TUNUINNTUAN 2 1(0-2-1)

Seminar in Biochemistry II
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328-511  FAAVFIYIVING 3((3)-0-6)
Integrated Biochemistry

328-513 Ry HIINGVRILAR 3((3)-0-6)
Molecular Biology of Cell

328-536  MISAEAUTLAU 2((2)-0-4)
Low-grade inflammation

328-522  imAlaRuaisnIWugITnIIumans 2((2)-0-4)

Modern Techniques in Genetic Engineering

328-531  ¥Inenlasaaing 2((2)-0-4)
Structural Biology
328-532  Fuanvedlisaueziaond 2((2)-0-4)

Biochemistry of Amyloid Proteins
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328-533  HIINYIVDINLLIY 3((3)-0-6)
Biology of Cancer
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328-534  YUANUVDINY 3((3)-0-6)
Plant Biochemistry

328-535  FuANNWNLA 2((2)-0-4)

Marine Biochemistry
328-552  MINADDININF AN 2(0-6-0)
Experiments in Biochemistry
328-561  UuianId i uuINeI luana adguazMIunng 1(0-3-0)
Laboratory for Biomolecular, Cellular and Medical Research
v Y Aa =) )
328-681  WIVDNAYNINTAUAY 1((1)-0-2)
Special Topics in Biochemistry
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328-541  gg@asviugIAINTIuazna TuTagnaTisaux 9((4)-15-8)
Module: Genetic Engineering and Protein Technologies
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328-542 Glgmﬁwmﬁﬁﬁumﬁﬁmﬂuuaziauﬂﬁ 5((4)-3-8)
Module: Essential Bioinformatics and Omics
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328-672  AUNUIMNTAUAL 2% 1(0-2-1)
Seminar in Biochemistry II

328-673 @MU UAT 3 1(0-2-1)
Seminar in Biochemistry III

328-674  AUNUIMNTAAL 4 1(0-2-1)
Seminar in Biochemistry IV

328-675  AUNUIMNTUAL 5 1(0-2-1)
Seminar in Biochemistry V

328-676  GUUUINFUAL 6 1(0-2-1)
Seminar in Biochemistry VI

328-677  dNNUIMNFUAL 7 1(0-2-1)
Seminar in Biochemistry VII

328-678  @MUUINNFUAL 8 1(0-2-1)
Seminar in Biochemistry VIII
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328791 INOHNUT 36(0-108-0)
Thesis

328792 INHNUT 48(0-144-0)
Thesis

328-793  Ineiwug 72(0-216-0)

Thesis
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Umsenmn MAMSANEN Aausaszau Un snguail (ww 1.1) Aausaszau 1n nnfiRedes (MUY 2.1)
1 1 328-502 MINAU oL IATINTIVY 1((1)-0-2)* 328-501 V3UFITUNNINNMN AT 1((1)-0-2)*
328-673 FUNUINWFUAN 3 1(0-2-1)* 328-502 MINAU oI IATINIING 1((1)-0-2)
328-792 INUNUT 8 328-521 maAnAs A DOUITeT AT 2((2)-0-4)
328-551 URUAMId M VNUITFUAL 1(0-3-0)
HUIAIVUADN 2-3 2NN
59 8 HUIWNA S 6-7 ¥iUIENA
2 328-674 AUNNNTUAL 4 1(0-2-1)* 328-512 %amﬁﬂzuqa 2((2)-0-4)
328-792 INENTINUT 8 HUIAITUADN 3-4 HUIUNA
328-673 FUNUINFUAT 3 1(0-2-1)*
328-791 INGINUT 4
59U 8 viuena 59 9-10 ©IEnA
2 1 328-675 ANNUINNBAA 5 1(0-2-1)* 328-674 AUNUINNTAAT 4 1(0-2-1)*
328-792 INNTINUT 8 328-791 INOINUT 8
59 8 HUIUNA 59 8 HUIWNA
2 328-792 INENTINUT 8 328-675 FUNUINFUAN 5 1(0-2-1)*
328-791 NN UT 8
59U 8 HU2ENA 52 8 WUIENA
3 1 328-792 INAHNUT 328-791 INGINUT 8
59 8 MUWNA 52 8 WUIENA
2 328-792 NGNS 8 328-791 INMNUT 8
59 8 NUWNA 52 8 118NN
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1 1 328-501 938FITUNAINGPNAAT 1((1)-0-2)* 328-501 938F53TUNMAINGPNAAT 1((1)-0-2)
328-502 MINAU oL ITINIING 1((1)-0-2)* 328-502 MINAU oI 1ATINTIVG 1((1)-0-2)
328-521 mAlAT I uEMSUUITeTUAT 2((2)-0-4)
328-551 UPUAMsdmTvUITeTUAL 1(0-3-0)
HUIAIV DN 2-3 HIENA
39U 0 ¥i128nA S 7-8 HUENA
2 328-671 dUNUIMNFUAN 1 1(0-2-1)* 328-512 %amﬁﬂzuqa 2((2)-0-4)
328-793 ANTINUT 8 328-541 YAIWHUFIAINTTULAZINA TU TAEN 1 9((4)-15-8)
Tusau
328-671 FUUUINITUAT 1 1(0-2-1)
37U 8 viulena 328-792 INENHWUT 1
59 13 ¥ilena
2 1 328-672 AN T AT 2 1(0-2-1)* 328-672 AUNUINWTUAT 2 1(0-2-1)
328-793 INeNHNUT 8 328-792 IeHWuT 5
HUIAIV DN 3-4 1i28NA
59U 8 viuena 59 9-10 ¥ildena
2 328-673 FUNUINNFAAN 3 1(0-2-1)* 328-673 AUNUINNFUAT 3 1(0-2-1)*
328-793 INeNHNUT 8 328-792 INeHNUT 6
59 8 MUWNA 5 6 MUWNA
3 1 328-674 AUNUINWTUAT 4 1(0-2-1)* 328-674 AUNUINWTUAL 4 1(0-2-1)*
328-793 INNUNUT 8 328-792 INEHWUT 6
52 8 MUENA 59 6 MUWNA
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2 328-675 AUNUINTUAL 5 1(0-2-1)* 328-675 AUNUINFAAL 5 1(0-2-1)*

328-793 INNHWUT 8 328-792 INHNUT 6
5 8 HUIYNA W 61UWNA

4 1 328-793 INNHWUT 8 328-792 INHNUT 6
3 8 HUYNA M 6 1UWNA

2 328-793 INTHNUT 8 328-792 INeHWUT 6
S 8 HUWNA M 61U
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328-501  Q3UFIINMINNNAAS 1((1)-0-2)
Ethics in Sciences
a a s @ AKX S 91 Yo o
39FITUUAZITINVITUNNINAMITAT M uaes maﬂu@umuammmm ﬂ?ii“ﬁﬁﬂ’)ﬂﬂa@\ﬂu
a s o aw 1 v YA = ER] S 9 a s
NUINYIFITAT NITNNIUIVYITINNVHDY miuwaﬂiﬂﬂﬁvummau MINUVUBYANNINGIAANT
Ethics and the responsible conduct of research, mentoring, authorship and peer review, use of animals in
Biomedical experimentation, collaborative research, competing interest, and scientific record keeping
328-502  MSWAGNVBIAUBIATINTIVY 1((1)-0-2)
Research Proposal Development
o v 9 aw = 9 o 9 ' Y 9 a
ﬂWSW@MHWW'J*UEIIﬂSQﬂﬁ’Jﬁ]?J ﬂ”lil"llﬂuall’t‘)muﬂiﬂiﬂﬂ”li u,azmimmuamamuaimemmwm@ﬂﬁzmu
Developing a research proposal, writing a research proposal and presenting a research proposal to reviewers
328-512  Fauadivuge GndsnuluszauilSyyuen Ivudenluszauilsgyanin 2((2)-0-4)
Advanced Biochemistry
a 3’/ a = A (7 4 ag
mLmuaacﬁmqumamiﬂmu LLﬁSﬂ’J”IiJLG]iE]NIENﬂ‘]_Iqallﬂ”IW ﬂTiﬂ’J‘]JﬂﬁJiS‘].l‘]J?l@‘iTﬂJu NIINIUANINLY
as ad a a A o L4 a
Lmuaamﬂﬂamwmu ﬂﬁﬂ’J‘UﬂJJ'JﬂmlﬂﬂIﬂmlﬁ‘]fﬁ UAZNIATATN ﬂ?iﬂ’]‘UﬂﬂJﬂTﬁﬁ\uﬂ§1$WLLa$ﬁﬁWﬂI‘1ﬂﬂIﬂLﬁ]u T‘iﬂ‘l/l
MU TZULINLNUD AT NV ATUVDIEANB s au tazwe W5 u MInunuuuNUeATNYRINTABL TU
fihndle’lng mintuquizaudu uazmsniuauiginsveusad
Advanced lipoprotein metabolism and health; regulation of hormone; regulation of metabolic pathway;
regulation of glycolysis and citric acid cycle; regulation of glycogen synthesis and breakdown; disease related
metabolism; metabolism of alcohol, heme and porphyrin; regulation of amino acid metabolism; regulation of nucleotide
metabolism; gene regulation; cell cycle regulation
328-521 matauasnsunuIderund 2((2)-0-4)
Essential Techniques for Biochemical Research
$13TAVITEUAILNY : 328-551 YFTAMsEHTDIOITeTIAN
Concurrent: 328-551 Laboratory for Biochemical Research
A o @ A Ao g A Y aw 2 = & o 4
WQEQ’GT']‘HﬂJW]ﬂLlﬂﬂi]']!,‘ﬂuLWﬂi%iuﬁ?u’Jﬁ]ﬂ’ﬂN%?mu mMsmsendIsazarelives msanaznou iy
aa o Aad aa G aaa [} = ad <
aaflungu Tasulans Wl Sian Tnsvlesda anlalas I Tawes UfAsengnleIndwesa msuondiduenazeriou
k4
19 NMIATIIMIUAAIENUBIBN NszuIuMs IR IIn¥onazanulasaioniadiniw
Theories for essential techniques to biochemical research; buffer preparation; precipitation; centrifugation;
chromatography; electrophoresis; spectrophotometry; polymerase chain reaction; isolation of DNA and RNA;

determination of gene expression; sterilization and biological safety
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328-541  YAIWIWUEIAINIIMMazmATuTadmallshy 9((4)-15-8)
Module: Genetic Engineering and Protein Technologies
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Principle and method for molecular cloning and genetic engineering; DNA mapping; DNA sequencing and
analysis; introducing cloned genes into host cells and screening; recombinant protein production and purification;
chemical and physical properties of proteins; relationship between structure and functions of protein; protein folding;
mechanism of action and kinetics of enzymes; enzyme immobilization; genetic engineering for improvement of enzyme
characteristics; applications of recombinant protein and enzyme technologies in laboratory and industry
328-551  dfiiamssmduanuidasuail 1(0-3-0)

Laboratory for Biochemical Research

S1ATTIAVEEUAIVNY : 328-521 matadududmSDNUIdeT AN

Concurrent: 328-521 Essential Techniques for Biochemical Research

UvamsdmsumaiafsuiuiielFluanidsondund mawzeuasazaeiiinles msanazne
wuaslundu Tasinlans il Bidnlaswessa eaTes TWTawes UgnsognTe Indwerse mianaadue mIuen
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Laboratory for essential techniques to biochemical research; buffer preparation; precipitation; centrifugation;
chromatography; electrophoresis; spectrophotometry; polymerase chain reaction; isolation of DNA and RNA;
determination of gene expression
328-671 @NNMIMATAAN 1 1(0-2-1)

Seminar in Biochemistry I

Fumnluideiinhaulwaziumioniodunulmimedund Tasmsiiuauenazasutesnaw

Presentation and discussion on modern and interesting topics in biochemistry
328-672  duanMatuadl 2 (Eng) AntisnuluszaulSaaen IvuasnluszauilSaanin) 10-2-1)

Seminar in Biochemistry I1

Fumnlwideiivhaulweziuaiondedunulminduail Tasmsituauenazaoudodnow

Presentation and discussion on modern and interesting topics in biochemistry
328-511  FAAITIYIANNS 3((3)-0-6)

Integrated Biochemistry

anuduiufiFeInseaduaznhivesasuy Tmanaluradvesdaliaia mslduaznmsdsuntaa
WAL IUATZUIUMIWUNUBAFY MIYTAUMTWLNVOATN MIAIVANMIHINIUYDIFDS 1L MItenaatoya
W1Qﬁu§ﬂiinlmzﬂﬁﬂ?ﬂﬂn

Structural and functional relationship of macromolecules in living cells; energy consumption and conversion

in metabolic process; integration of metabolism; hormonal control; flow of genetic information and regulation



328-513  egyi Inenveuwas 3((3)-0-6)

Molecular Biology of Cell
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Major features of different cell types; molecular organization within cells, organelles and their function; cell
cycle; cell growth and cell development; cellular energy and metabolisms interplay of cellular organelles; cell-cell
interaction; structure and function of genes; gene expression and regulation; application of molecular biology techniques
328-536  mIsmauszdum 2((2)-0-4)

Low-grade inflammation
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Definition of low-grade inflammation and its relationship with inflammation, balance of inflammatory and
anti-inflammatory cytokines, pathways that involve inflammatory response, adipose tissue remodeling, inflammatory
response of adipose tissue & molecules that trigger inflammation, adipose tissue inflammation and obesity, the role of diet
in low-grade inflammation, inflammation and type 2 diabetes, biomarkers of inflammation and natural compounds as anti-
inflammatory compounds
328-522 mﬂﬁﬂﬁ’uaﬁﬂﬂNﬁug‘imnﬁumam% 2((2)-0-4)

Modern Techniques in Genetic Engineering
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Tudad malulad siRNA msnaaueuaved duyTudalamil n3Tns1z Inssadwueslisin duasnseszring
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Current techniques in genetic engineering; transgenic and knockout animals; siRNA technology; antibody
production; immunohistochemistry; analysis of protein structure; protein-protein interaction
328-531  F3Inenlassaing 2((2)-0-4)

Structural Biology

TassadraveslisauTaglFimadianieil@anddinin Tusunsunoniiunes giudoyasou lal nagns
Ainszdadniusssn i dassadaznihiivesTusiu

Structural biology of proteins using biophysical techniques, computer programs, online databases; an analysis

of protein structure-function relationships
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Biochemistry of Amyloid Proteins
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Cellular mechanism of protein folding; proteostasis network; the relationship between biochemical
mechanisms and symptoms of protein folding disorders; advances in research regarding abnormal folding of proteins
328-533  FINENVBINISI 3((3)-0-6)
Biology of Cancer
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The cellular and molecular mechanisms that lead to cancer; role of oncogenes and tumor suppressor genes;
abnormal cell division, apoptosis, neo-angiogenesis, cell migration and invasion; signal transduction in cancer cell; tumor
microenvironment and its roles; presentation and discussion of high-quality publications in the field of cancer research
328-534  FuaNveINy 3((3)-0-6)

Plant Biochemistry
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Structure and function of plant cells; biosynthesis and degradation of biomolecules in plants; photosynthesis;
nitrogen fixation; plant hormones; plant pigments and secondary metabolites; plant genetics; gene expression and
regulation in plant development
328-535 FuARMINZta 2((2)-0-4)

Marine Biochemistry
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Biochemistry of marine organisms such as crustacean, life cycle of crustacean, reproductive maturation and
defense mechanism; analysis and development of crustacean naturally generated and those produced in farms; high-
valued biomolecules from the sea, isolation, and usage in industry
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Module: Essential Bioinformatics and Omics
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Essential bioinformatics, genomics, transcriptomics, proteomics, and metabolomics to address country needs

focusing on medical hub and agriculture and biotechnology
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Experiments in Biochemistry
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Short research to gain experiences in a specific area of biochemistry
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Laboratory for Biomolecular, Cellular and Medical Research
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Laboratory for current and advanced techniques of biomolecular, cellular and medical research; applications,
advantages and limitation of the techniques
328-673  §UNMIMITUAN 3 (Eng) 1(0-2-1)
Seminar in Biochemistry II1
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Presentation and discussion on modern and interesting topics in biochemistry
328-674 @NNMIMIT UMY 4 (Eng) 1(0-2-1)
Seminar in Biochemistry IV
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Presentation and discussion on modern and interesting topics in biochemistry
328-675 @NNMIMITAAN 5 (Eng) 1(0-2-1)
Seminar in Biochemistry V
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Presentation and discussion on modern and interesting topics in biochemistry
328-676 §UNMIMITUAN 6 (Eng) 1(0-2-1)
Seminar in Biochemistry VI
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Presentation and discussion on modern and interesting topics in biochemistry
328-677 §UNMIMITUAN 7 (Eng) 1(0-2-1)
Seminar in Biochemistry VII
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Presentation and discussion on modern and interesting topics in biochemistry
328-678 &uNMIMITUAN 8 (Eng) 1(0-2-1)
Seminar in Biochemistry VIII
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Presentation and discussion on modern and interesting topics in biochemistry
328-681 FIVRNIAEMIT A 1((1)-0-2)
Special Topics in Biochemistry
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Advanced, recent and interesting topics in various fields of biochemistry
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Thesis
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Develop a research topic, research and literature review, perform experiments, collect and analyze data,
prepare progress reports, prepare full-text thesis and manuscript to fulfill the graduation criteria
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Thesis
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Develop a research topic, research and literature review, perform experiments, collect and analyze data,
prepare progress reports, prepare full-text thesis and manuscript to fulfill the graduation criteria
d
328-793  INGNHNWUE 72(0-216-0)
Thesis
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Develop a research topic, research and literature review, perform experiments, collect and analyze data,

prepare progress reports, prepare full-text thesis and manuscript to fulfill the graduation criteria
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