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2.6 qUUTZUIIATULEL
2.6.1 WUssNINSIETY  (MuaeATuUm)

Vv 2560 2561 2562 2563 2564
AssTULTENNSAN YT (BuAne) 0.8 1.6 1.6 16 1.6
151851 0.8 1.6 1.6 1.6 1.6

2.6.2 auUsEUIsIeeNs  (MUIBAIUUIN)

Ysulszanu 2560 2561 2562 2563 2564
1. suandiums 1.0 1.0 1.0 1.0 1.0
2. AUamu 0.8 0.8 0.8 0.8 0.8
3. 3UYAaINT 0.24 0.24 0.24 0.24 0.24
FINTWIY 2.04 2.04 2,04 2.04 2.04
uauiida* 10 20 20 20 20
| anlgdrenawhiidn 0.04 0.04 0.04 0.04 0.04
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3.1 MANEAT UK N WUU N 2

3.1.1f&’mqwﬁqaﬁmmmaawéﬁgm lLifosndt 36 muawha

3.1.2 laseadundngns

n. Jwien litosndn 18 wiheia
- duaun -2 wihyie
- Tendadu 11 mhufia
-Jyneniden laltieanin 5 v
9. Anendinus lddowndn 18 wiedia

3.1.3 sw%*’uj

n. 3ven Wdesnin 18 wueiim
- 2 viein
01402597 &0 1,1
(Seminar)
- JnondeAu ' 11 wmhefin
01402511*  Fupiinsviminiisyiuad 2(2-0-4)

(Biochemistry of Cellular Functions)

01402512*  lassaSrauasmsvimhiivesialinana 2(2-0-9)
(Structures and Functions of Biomolecules)

01402513*  Fuaflannuedfutugs - 22:049)

~ (Advanced Biochemistry Metabolism)

01402521* \nSesflavneduaiifugs 2(2-0-4)
(Advanced Biochemical Instrument)

01402591  wiAllan1sTI9emeTLAsl 3(1-6-5)
(Research Techniques in Biochemistry) =« - = e
- Jruanidon ludseni 5 wiiwiin

01402522* mﬂﬁﬂﬂu’uqama%amﬁmmnwﬁmﬁﬁn o 22-0-9)

(Advanced Techniques in Nucleic Acid Biochemistry)
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$01402531%  Fualidwouiameidugs ' 2(1-2-3)
R (Advanced Computational Biochemistry)
01402541%* msaammuﬁaé‘fuéﬂa ’ 2(2-0-4)
{inhibitor Besign) o - l B
01042542 Fumiadlusiuduge 2(2-0-4)

(Advanced Protein Biochemistry)

01402551%*  Fuaflvedlsalunywd 2(2-0-4)
(Biochemistry of Hurman Disease)

01402552*  TuplinTLwNg 2(2-0-4)
(Medical Biochemistry)

01402561 Tupfidugdlufiv 2(2-0-6)
{Advanced Biochemistry in Plant)

01402572*  Fupdiveansususialudnd 2(2-0-4)
(Biochemistry of Animal Adaptation)

01402583*  msemuaumiaiisziugilumsuaneanyesdu 2(2-0-4)

(Advanced Biochemical Control in Gene Expression)

0140258¢*  adiamsduafidugaiiomsingms 2(2-0-9)
(Advanced Biochemical Techniques for Agriculture)

01402596  Zosawzmdnail 1-3
(Selected Topics in Biochemistry)

01402598 i‘Jmmﬁmﬁ 1-3
{Special Problems)

2. ANBINNUS Tudesnin 18  wihwia
01402599**  Angnliwus 1-18
{Thesis)

waewg  Widsusngin 01402501 Tueduuuidu Soulaghitumhefa (Wediulugilan)

P ~ e el

* edrnlaiv
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U 1 aannsfinendl 1 Pnumhein (uLussee-sU§iRnms-s dnundenua)
01402511 Fumfimsvivtifiseduisad 2(2-0-9)
01402512 Tassafunzmsviwihimeddiliana 2(2-0-4)
Jweniaan - 4= )
U 8- -)
U 1 nansiinundl 2 Trumhiefin (s usses-vu UfoRns-onfnvdenues)
01402513 wunuaddudugs 2(2-0-4)
01402521 Lﬂ%;mﬁamﬁuﬂﬁi?uqa I R o X )
01402591 wafinmsiTenedundl 3(1-6-5)
01402597 duuun 1
Jvneniden 1)
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U9 2 men1sfinendi 1 Faumbena (v.usseng-vu. UjuRms-vu Anwiiiuauies)
014Q2'597_' A 1
01402599 Iwnenilmis _ , 9
' 521 o
U 2 mamsfnwil ' Fumhefn (VusseiE-tn JHURMS-yu.Anwisienuies)
01402599 Ingailwus 2
514 9

3.1.5 AraBuresedun

01402501

Fuafinuuity 3(3-0-6)
(Intensive Biochemistry)
Tnseafrauavmirinie@uadvesarsivlamsn Tsfiu 3%in wazniniandsn
ujnislaoieuleyl wuvuedfuresarstiluana mInvaunsuanteantady
Biochemical structures and functions of carbohydrate, protein, lipid, and
nucleic acid. Enzyme reactions, metabolism of biorolecules, controls of gene

expression.

Juntuvdngns

01402511**  Fupdn1svivtiisesiviead 2(2-0-4)

* dyniuugs

(Biochemistry of Cellular Functions)

msvudalusAunisluad msugnussanuaznisdonvadlusiu asdusznoy
yetuafiuaznalnmsvihnuedassnenead auldrazanswudeiniiode naln
n1sireleudyyiussuitagad sudansdisloudyyrnuiuainidn nalnssdu
luanavesipinsvsgad nmevsgadniuimun Miadguarimudiaiives
uzd

Intracellular trafficking of proteins, protein sorting and degradation,
biochemical constituents and mechanism of action of cytoskeleton, properties
and transport across membranes, mechanisms of sig'nafg’cransduction including -
sensory transduction, molecular mechanisms of cell cycle, programmed cell

death, biochemistry of growth and development of cancer._
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01402512*

Nea. 2

‘[ﬂsqa%’NLLa3n’15ﬁmﬁwﬁmaa%ﬂmaqa 2(2-0-9)

" (Structures and Functions of Biomolecules)

01402513%

01402521*

01402522*

Tasease msmwmw nsvmumiﬂmaaLﬂs'}vma.,msamamsm“[mana‘lunau
e nsndlandsn TUshy uaslety )
Structures, functions, biosynthesis and degradation of biomolecules in the

groups of sugars, nucleic acids, proteins and lipids.

%’Jmﬁmmuaﬁs‘u’wﬁguqa ' 2(2-0-4)
(Advanced Biochemistry Metabolisrn)

mewﬁwmnwmwmLaulw"luiﬁmt.muaﬁ%u WUnUBATNTINSTUATIZILS
swuazasevIseadndulugain SuuaruunusdTuvenninisn Wanueidy
VRINSTNLAU AN ST uMURAT LAY SIS RV nIdRnunienfty
AuRANIMUATIRAUNSuAY iU ATl urad Ty

Moonlighting functions of enzymes in metabolic pathway, metabolism of
microbial biomineralization and esseﬁtial trace elements, circadian genes- and
metabolism, metabolic inflammation, relationship between metabolism and
development, case study associated with dysregulation of metabolism, and

distinct metabolic pathways in plant cells,

Lﬂ%mﬁamﬁamﬁmxuqa _ 2(2-0-4)
(Advanced Biochemical Instrument)

MANNIS Lwﬂﬁﬂu.asm‘sﬂﬂqq%’nmm%‘adﬁamﬁ'aLﬂﬂ‘ﬁ"’uqa nsUszanslun1sidy
N AL]

Principles, techniques and maintenance of advanced biochemical

instruments. Application in biochemical research.

weilrdugemsiauaiivansaiondsn 2(2-0-4)
(Advanced Techniques in Nucleic Acid Biochemistry)

wanms waile wazmaluladveansafiondsn: L%ﬂ‘I.JﬂVIWW‘H?J’ﬁLLa"mﬂﬂEiUEJU
muaa mrﬂIuTaawuaqamsummmw gvinindinisn Lﬂﬂuﬂ‘uuaqﬁm%’uf‘aLﬂi%ﬁwﬁ'm
ve38u waluladveswayniups mﬂIuTa&waamsawmamdmaﬂa msmlﬂ'lma“
ﬂﬁiﬂiudﬂm

Principle, technique, and technology of nucleic acids, techniques in

* v nUalny
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01402531*

01402541

JAaa, 2

advanced PCR and gene cloning, advanced technology for nucleic acid

. analysis, advanced techniques for functional analysis of gene, aptamer

technology, molecutar marker technology, implications and applications,

%’Jmﬁ@aﬂauﬁamai"ﬁguqa 2(1-2-3)
(Advanced Computational Biochemistry)

Aresaumanazgiudeyanin@undl msleaunasnisaimatalin nisusznay
avuiaailelnd uaznisiaualudsgiudeya mslmasiilundSoudiay ans
vweiunazdiuamugn nmsssnuuvlazUszgnasiiiduiale maiieuifsedidy
wavlaswafuvedlusii asviunelassadewedusiu meildduluena ms
Answlaseaineudld  nnsdunaswaineedusiu waztusiledind

Bioinformatics and databases in biochemistry, cloning and plasmid
construction, nuclectide sequence assembly and submission to databases,
comparative genomics analysis, prediction of gene and regutatory elements,

design and application of RNAi molecules, alignment of protein sequencé‘ and

_structure, protein structure prediction, molecular visualization, analysis of

three-dimensional structure, protein docking and dynamics, and proteomics.

NM598NLUUMEUE 2(2-0-4)

- {Inhibitor Design)

nAnMTRaURamaRswezMssudieuleiieniseanwuusaduds aaurlu
nsifufiterdseuind weuRueAiisufAiter Smuinisvaeuluiluniadu
fu3e Fnsramlaseadinvosmniuzunsuddu niseenwuumdudeiifignias ms
psravinseezilufidnduneniniinuavesiien

Principles of enzyme kinetics and inhibition for inhibitor design, transition
state in enzyme catalysis, catalytic antibodies, evolution of enzyme as
catalyst, method for determining the structure of transition state, potent
inhibitor designs, determination of the catalytically essential amino acid

residues by the effect of pH, = -0 e o

“* s13uTUiuyse
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01042542%*

(01402551**

01402552*

Nao. 2

Fuadvadlusiutugs 2(2-0-9)

 (Advanced Protein Biochemistry)

dunsisevesllsfunazimatianisiinsed Wsilelind nsndalusfiugnuen

- mssmwdsTusiulasmateamanivasdrinerseiulnana nsesnuuulsiuuas

wWulne
Protein interactions and analytical technigues, proteomics, recombinant
protein production, protein modifications by chemicals and molecular biology

techniques, protein and peptide design.

Fuafivadlsaluuyud 2(2-0-9)
(Biochernistry of Hurnan Disease) _
anduiusneadinuestiluanadulsasieg arwiaundlAfiuunueddusy
] ' 1 ¥ =, cly c'dl =l = L7
ihllgeimsveslsanineg luuywd Tsnfinde Isavanssgnuaziio@aifien wu A
= a odd v & e ¢ = ar o '
Andnvassasluuiiendesiusyuy Juiug lsnysmesdiamluarlsaguiimg

Clinical correlation of biomolecules with various diseases, abnormality in

metabolic pathways leading to symptoms of human diseases, infectious

disease, disorder of bone and connective tissue, endocrine and reproductive

diseases, again akins and emergence diseases.

Fuadnisuwng 2(2-0-4)
(Medical Biochemistry)

winmsveawadauiuin udwmaznsimunvensaddudiie audhveasadey
il winasvasnisaalmiveadeidouazeiry wadduiuiaitonisinvuay
Imnssumsaiaiade vanmsvesssuugiauiy dnuasdunivvesseuugliduiu
wasunumlunmzg@liAu mefindeuas nmedniay nsmevauswanisEniaLay
mMsEuuea sanaranzinunAfifaadesiunisdnay unumeesasdonanly
misniaululsaugifueznsUssgnfinu

Principle of stem cells, source and development of stem cells, properties

of stem cells, principle of organ and tissue ‘reg‘eﬁe?ﬁ’%bh, stem cell for

treatment and tissue engineering, principle of immune systern, specific
characteristics of the immune system and its role in hypersensitivity, infection
and inflammation, inflammatory responses and tissue repair, inflammatory

diseases and disorders, roles of inflammatory mediators in tumor, and

* e ne vy
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01402561%*

01402572**

01402583*

- (Advanced Biochemistry in Plant)

Ao, 2

therapeutic applications.

Faefitugdluis 2(2-0-4)

F¥unarssuumsdedyannluie nmswisu wawmnsduailunisnevaussse
A13AIUANTRSTIdIT AT ED HeaneBuuedlnd uaaidon unauegdu sxuvds
Fyomuas nisdadyyruvesailuufin msdsdygiunaznisnevausveiiv
metdannzeieanndunadoy wealulad@inmlunsimuriugie Taueiilunis
Wannmen wadduiug win wasdiell gnismuvesiivuaznsuie

Receptor and signal transduction in plants; biochemical changes in
response to the regulation of second messengers, phosphoinositide, calcium-
calmodulin, light signaling system, plant hormone signaling, plant signaling
and response under stress, plant biotechnology, devetopmental biochemistry
of flower, gamete, seed, and biochemistry of plant program cell death and

senascence.

Fueaflvasmsuusiludnd 2(2-0-4)
(Biochemistry of Animal Adaptation)
AssUuMsIIAiiveadnineanmwnden Msusuimaduaivesdnine
msfesndiau fgnazasuazaamgd nalnnisdualunis YSudse avumuda
ATEAWATLA
Biochemical process of animal adaptation to environment, adaptation to
oxygen availabitity, solute and temperature. Improvement of biochemical

mechanism for stress tolerance.

mamuauednalisziugdlunsuanisenyesdy 2(2-0-4)
(Advanced Biochemical Controt in Gene Expression)
UmhaaeMsAIUANNMTUARIDBNYDIEY TaseadenarnsSeslnivalas
Wi BRawdng nsaruaunsuansepntasdulagdfiiaudng nsvsansudy
waznalansmunulussivnsuansy fu msmunulussdundimsmsmaniudu

uwaznalnuatefiduslulauds msmuumsuanteantes Juiulsa

* g3 nta v

“* sefiviiul 23



01402584*

01402591

dAn. 2

Introduction of regulation of gene expression, chromatin structure and

.remodeling, epigenetic, regulation of gene  expression by epigenetic,

transcription and regulatory mechanlsm of transcription [eveL post-

. transcription control and mechamsm of RNA sdencmg, control of gene

expression related to diseases.

- ad al
mﬂuﬂmq%‘qmwuqmwamsmwm - 2(2-0-4)

(Advance Biochemical Techniques for Agriculture)

wialuladdioinssduaznisdmdeniug Tsaludaiih winnshwiadu Faad

E 4

LLasmaIuIaﬁ%amw'Lunﬁaanuuu’fﬂ%u AIRRIWIsEULINGS a1snsesuglidud

L,C

o)

2M1Ilasy ﬂ’l‘iLﬁEN LLﬂ"ﬂ’}‘iﬂﬂLtﬂaﬁwuﬁﬂiiuﬁ’lﬂiﬁﬂ LLauﬂ'l‘i‘[‘Uﬂ']"/TS"IEJLUUU"M’I'i

as

dmd

Surrogate to breed selection technology, aquatic animal diseases, principle
of wvaccination, biochemical and biotechnology for vaccine design,
development of delivery systems, immunostimulants, feed additive, atgal

culture and genetic manipulations, and algal as animal feed.

wadan153Tensdmit 3(1-6-5)
(Research Techniques in Biochemistry)

wenmsiassulouiEifomeduad  mslnsitguifiossyhidenmdsy ms
Turndayaiomsusunsive miszymeguasvain - Ml g
sdusiasnITinsaiNe M BsuTeay msitaue uasn1swsiitantsiau 1y
M AusTIMLaEnsUsEwaiansivenmans ANUaaafBraznN1sUgY
nowaluionlfding  wlsvwinfvnddeilfuyeduacdninnans msvem
angms MATemdiaiilussdudiagaln wasnsdoureny 35

Research principles and methods in biochemistry, problem analysis for
research  topic identification, data collection for research planning,
identification of samples and techniques. Research analysis, result explanation
and discussion, report writing, presentation"-aﬂd-bré%aration for journal
publication. Ethical and scientific misconduct, safety and first aids in
laboratory, human and animal research policy, application for patent research

in biochemistry at the master’s degree level, research report writing.

* s lnlvl
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01402596

Ao, 2

1599 aWIEN NI NAS] 1-3

g ‘(Select'ed .To"pi'cs in Biochemistry)

01402597

01402598

01402599**

** 513y diuls

- o v & w o o P ' o
Fosamzmadnailuszautiygnin wdoFenyasululuwsazniansfinu
Selected topics in biochemistry at the master’s degree level. Topics are ‘

subject to change each semester.

Fuaun 1

(Seminar)
nsinauewazaiusevadenuraulaneduadl Tussdud3gein
Presentation and discussion on current interesting topics in biochemistry

at the master’s degree level.

Ugyviiay ' 1-3

(Special Problems)
nsAnwduaimaduadsduligytmesSouioadouiuneny
Study and research in biochemistry at the master’s degree level and

compile into a written report.

nerdnus 1-18

(Thesis)
nsAnuidenadueadseiutinanuassouSoadeuduinedivug
Research study in biochemistry at the master’s degree level and compile

into a thesis.
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1. wwResing il | vuudeGeuites 01402531 | 01402531
TOIAATITSE . wilada WssiuThansauwne, 2557 01402542 | 01402596
M. @uadl) \esidey nuidy 01402596 | 01402597
PRRINTAMINe Sy, 2540 t. Moonrin, N., Songtawee, N., 01402597 | 01402598
M.Sc. (Biochemistry) Rattanabunyong, S., Chunsrivirot, S., 01402598 | 01402599
Lehigh University, LISA, 2542 Mokmak. W., Tongsima, S. and 01402599
Ph.D. (Biophysics) Choowongkomon, K. (2558)
(Case Western Reserve Understanding the molectdar basis of
University, USA, 2548 EGFR kinase domain/MIG-6 peptide
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Principle, technique, and technotogy of nucleic acids, techniques in advanced PCR and
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Principle of stem cells, source and development of stem cells, properties of stem
cells, principle of organ and tissue regeneration, stem cell for treatment and tissue

engineering, principle of immune system, specific characteristics of the immune system and its

role in hypersensitivity, infection and inflammation; -inflammatory re'spifi"ﬁ'ses and tissue repair, ‘

inflammatory diseases and disorders, roles of inflammatory  mediators in tumor, and

therapeutic applications.
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introduction of regulation of gene expression, chromatin structure and remodeling,
epigenetic, regulation of gene expression by epigenetic, transcription and regulatory
mechanism of transcription level, post-transcription control and mechanism of RNA sitencing,
control of gene expression related to diseases. -
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Surrogate to breed selection technolegy, aquatic animal diseases, principle of

vaccination, biochemical and biotechnology for vaccine design, development of delivery

systems, immunostimulants, feed additive, algal culture and genetic manipulations, and algal

as animal feed.
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Protein sorting and degrédation; biochemical
constituents and rechanism of action of
cytoskeleton; properties and fransport across
membranes; mechanisms of signal
transduction of gate-lan channels, receptor

“enzymes and G-proteins as well as sensory
transduction; energy in biolcsical systems;
biochemistry of immune systems; molecular
mechanisms of cell cycle and programmed
cell death; biochemistry of cancer.
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Intracellular trafficking of proteins, protein
sorting and degradation, biochemical
constituents and mechanism of action of
cytoskeleton, properties and transport across
membranes, mechanisms of signal
transduction including sensory transduction,
molecular mechanisms of cell cycle,
programmed cell death, biochemistry of
growth and development of cancer.
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Bioinformatics and databases in
bicchemistry; cloning and plasmid
construction; nucleotide sequence assembly
and subrnission to databases; comparative
genomics analysis; prediction of gene and
.| regulatory elements; design and application of
RNAI and miRNA; alignment of protein
sequence and structure; secondary structure
prediction; molecular visualization; analysis of
three-dimensional structure; modeling of
protein structures, \igand binding and

dynamics; drug desian.

voslusfiu nisiliiulana Msinsed
Trssadeenuiid  masuuazwainvesTusiu way
Tusiladind

Bioinformatics and databases in
biochemistry, cloning and plasmid
construction, nuclectide sequence assembly
and submission to databases, comparative
ganomics analysis, prediction of gene and
regulatory elements, design and application of
RNAI motecules, alignment of protein
sequence and structure, protein structure
prediction, molecular visuatization, analysis of
three-dimensional structure, protein docking

and dynamics, and proteornics.
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Second messengers in plant growth and

development;  biochemical changes in

response  to the

regulation of second

messengers,  phodsphoinositide,  calcium-

calmodulin, acetylcholine and membrane-
derived fatty acids; light signaling  system;
agonistic response to stimuli and regulation of

gene expression in plant.
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Receptor and signal fransduction in plants;
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plant biotechnolegy, developmental
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biochemistry of plant program cell death and

senescence.
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Clinical corretation to carbohydrate metabolism

Clinical correlation to lipid metabolism
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Disorder of bone, connective tissue and ground substance
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Disease of nervous systemn

. Respiratory Disease
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