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2(2-0-4)

2(0-6-3)

(Laboratory in Chemical Quantitative Analysis)

01416311 wnanugAans

(Principles of Genetics)
01419211 a¥vinegwhly

(General Microbiology)
01419213  ga¥inevhlunmAUtRns

(Laboratory in General Microbiology)

3(3-0-6)

3(3-0-6)

2(0-6-3)
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01402441*3neoulyy 3(3-0-6)
(Enzymology)
01402442** F,AL989nIATIAFDN 3(3-0-6)

(Nucleic Acid Biochemistry)
01402443** Fuativodlusiu 3(3-0-6)
(Protein Biochemistry)

01402491** 526U e ug UM Tad 1(1-0-2)
(Basic Research Methods in Biochemistry)
01402499**1A59911398N19TAL 3(0-9-5)

(Research Project in Biochemistry)

wazlimanniseuanIvnlaasuluanvivNiswa 014024xX litdesnin 15

Miein fasagesgIvselul

01402431**Fuadnouiinos 3(2-3-6)
(Computational Biochemistry)

01402444  Fuatvesann 3(3-0-6)
(Lipid Biochemistry)

01402445  viinyavraIngImanstiluana 3(3-0-6)
(Fundamentals of Biomolecular Sciences)

0140245 1**Fupailvesuyyd 3(3-0-6)
(Human Biochemistry)

01402461** FuALivaIin 3(3-0-6)
(Plant Biochemistry)

01402471 FAAULATUINTT 3(3-0-6)
(Nutritional Biochemistry)

0140247 2** N INeIMTIAL 3(3-0-6)
(Biochemical Toxicology)

01402481**Fuadinalulad 3(3-0-6)

(Biochemical Technology)

**5g39UTuUTe

24



01402482** FuATN1NEAT 3(3-0-6)
(Agricultural Biochemistry)

01402483** G upilvasnadiuestininiarnisussend 3(3-0-6)
(Biochemistry of Biopolymer and applications)

01402485* AIUFNNIUIANTTUNTAL 2(2-0-4)
(Knowledges of Biochemical Innovation)

01402496 Seuangneuad 3(3-0-6)
(Selected Topics in Biochemistry)

waz/mselidenduiniieesiuinaiiideaeulunneinenmanivionas

A 9 ¥ a a s [ ! 1 a
duq NAUs e meIerans lddesnin 3 wiiein

V3o nguil 2 wuusuAaAne
ThSeusedvned
01402390* NISIASENAUNTBUARAIANWN 1(1-0-2)
(Cooperative Education Preparation)
01402445* nanyAveINEIManITIlaana 3(3-0-6)
(Fundamentals of Biomolecular Sciences)
01402485% ANUIMNIUIANTTUNNY AL 3(3-0-6)
(Knowledges of Biochemical Innovation)
01402490* @ufiaAnN® 6(0-6-4)
(Cooperative Education)
warlideniFouaniniidnaeuluauivifsia 01402axx hidesnin 15
nene
Faogaseivselui
01402431**Fuadaouiinos 3(2-3-6)

(Computational Biochemistry)

01402441**3newaulal 3(3-0-6)
(Enzymology)
01402442** Fupivaansniinasn 3(3-0-6)

(Nucleic Acid Biochemistry)
01402443** Fuativodlusiu 3(3-0-6)

(Protein Biochemistry)

*59e3% Al
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01402444  HALYRIETHN 3(3-0-6)
(Lipid Biochemistry)

01402451** G upilvasuywd 3(3-0-6)
(Human Biochemistry)

01402461** G ALYDINY 3(3-0-6)
(Plant Biochemistry)

01402471  TuATLABUINT 3(3-0-6)
(Nutritional Biochemistry)

0140247 2** FINGMT AL 3(3-0-6)
(Biochemical Toxicology)

01402481 Fuadinalulad 3(3-0-6)
(Biochemical Technology)

01402482** JuATiN15LNEAT 3(3-0-6)
(Agricultural Biochemistry)

01402483** G upilvasnodiuestininiasnisussend 3(3-0-6)
(Biochemistry of Biopolymer and applications)

01402496  13ouamgnsTuadl 3(3-0-6)

(Selected Topics in Biochemistry)

= v A a a P Y o aa a a s
LLag/‘Vﬁ@I‘WLa@ﬂLiEJU'JGU'W]LﬂEJ'JGUa\‘lﬂ'UGU'JLﬂlﬁ/lL‘U@a@usLUngjﬂﬂqﬂqﬁmiwiﬂﬂmg

due vl ainedans lddesnin 3 nulwin

3) NUINIVAINLES laidaenin 6

“*5783UTUU

Mulena
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3.1.4 LAASUAUNITANEN
wuunguil 1 uuulaseanudde
Ui 1 memsinend 1
01403111 vl
01403112 UfTRnsIATlY
01417111 umAAGA |
01420113  U{uRNsWEN |
01420117 FAndfiugu |
01999111 FANERSULAILALAY

01355xxx  N1WIBINOY

FuEnwTlU Avasaumna/Aaunnes

PIREY

U7 1 nansfinwnd 2

01417112 uAafaa I
01420114 UHURNHENS I
01420118 W@ndnugu Il
01424111 WANTIINEN
01424112  FIne1n1AUfuRN1g
01175xxx  NANTTUNWARANG

'
a = Y

AAnwily nquanszegadiay

Y 9

Fdnw il nauansewallisalneuasnaliadlan

PIPEY

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
2(2-0-4)
2(2-0-4)

3(3-0-6)
1(0-3-2)
2(2-0-4)
3(3-0-6)
1(0-3-2)
1(0-2-1)
3(--)

- - )

Iunheie (3u.055818-90.UHUAN5-vu. AnwimenuLe)

uunhein (Yu.UTse1e-¥u. U URNMT- Y. Anwimeniies)
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U7 2 MAnsAn? 1

01402311
01402312
01403221
01403225
01403231
01403232
01355xxx

U7 2 MensAnwN 2

01402313
01402321
01402322
01416311
01422111

I1AL |

UuRnsTedl |

UfuRn1sAldun3ed |
USunainsnzivnaadl
URURNTUSIAATIEAINIBAL
AWIDINGY

'
a = Y

AAnwnaly navansyegdilay

dnwmall nauansEguvseAans

PIPEY

YAl |

a a - a a

JB1N15AT95aN9TAdl
a a a

WARANITLAL |

ANNUGAIENS

aRGAG

Fu@Enwly v ine

PIPEY

2(2-0-4)
1(0-3-2)
3(3-0-6)
1(0-3-2)
2(2-0-4)

3(3-0-6)
3(3-0-6)
3(1-6-5)
3(3-0-6)
3(3-0-6)
3(- -

Iunheiin (Fu.uTsee-yu. U URNT-su. Anvimenies)

Ui (Y.U55818-90. U UANS-vu. Anwimenule)
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A = a ° \a A wa = P
UN 3 21ANISANYIN 1 DNURNYAA (YU UTTVY-IU.UHUANT-IU.ANYINIUAULDY)

01402323 nadan1aguad I 3(1-6-5)
01402411  ¥adl i 3(3-0-6)
01402423  FuAdBeHENS 3(3-0-6)
01402442 FUALIVBINIATINGDN 3(3-0-6)
01419211 a7l 3(3-0-6)
01419213 qa¥7inegvhld maUfRns 2(0-6-3)
01355xxx  N1YIBINGY 3(- -
574 20( - -
Ui 3 aans@inwndl 2 Frnumbhein (v.ussee-vu JTRms-va Anwisnaues)
01402441 Ineweulesl 3(3-0-6)
01402443  Feiivedlusiu 3(3-0-6)
I NANITLEDN 9(--)
A MAONES 3(- -
573 18(- - )
U7 4 mensAnudl 1 Iunheie (3.055818-90.UHURN5-vu. Anwimenule)
01402491 sfeuiTiuiug et 1(1-0-2)
01402492 MSANTUATBIYTUING 2(2-0-4)
01402497  dusun 1
I anziden 9(--)
AnAnwThly nguanszmanfuissenaunis 3(- -
574 16(- - )
Ui 4 anans@inwndl 2 uunhein (Yu.uTsee-yu. UG URNM -y Anvimenies)
01402499 1AT191UITEN1TAL] 3(0-9-5)
I AONLES 3( - -
574 6(- -)
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U9 1 MAnIsAnwIN 1

01403111
01403112
01417111
01420113
01420117
01999111
01355xxx

U7 1 PMensAnEN 2

01417112
01420114
01420118
01424111
01424112
01175xxx

wilvhly

UjtRnsaiivialy

WARAGH |

Ufumn1sWand |

fAndugIY |

FNERSUAILHUAY

AYIBINYY

e lU Jvasaume/moufiames

PIPEY

WARASE I

NANTYVINEN

a a a wva

TNNYINAULUANTT

nanssuNadny

Ffnwialy nauanszagfdlay

dnw il nauansewallisdlnewasnaiiedlan

PIPEY

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
2(2-0-4)
2(2-0-4)
3(--)

16(- - )

3(3-0-6)
1(0-3-2)
2(2-0-4)
3(3-0-6)
1(0-3-2)
1(0-2-1)
3(--)
3 - -

17(- - )

uwunhein (Yu.UTse1e-Y1. U URNMT- Y. Anwimenies)

Ui (Y.U55818-90. U UANS-vu. Anwimenule)

31



U7 2 MAnsAn? 1

01402311
01402312
01403221
01403225
01403231
01403232
01355xxx

U7 2 MensAnwN 2

01402313
01402321
01402322
01416311
01422111

el | 2(2-0-4)
UuRnsTedl | 1(0-3-2)
LALBUNSY 3(3-0-6)
UfuRn1sAldun3ed | 1(0-3-2)
USunainsnzivnaadl 2(2-0-4)
URURNTUSIAATIEAINIBAL 2(0-6-3)
AWIDINGY 3(--)
Andnwinly nguanszeefilau 2(- - )
AnAnwily nauaszauyEoman; 3(- -

PIPEY 19(- -

TLpdl |l 3(3-0-6)
Smssesesdionisiund 3(3-0-6)
WALANISTLAL | 3(1-6-5)
ANNUGAIENS 3(3-0-6)
nanana 3(3-0-6)
Fdnwrhly Snanwing 3(- -

PIPEY 18(- -

Iumhein (Yu.ussee-9u. U URNT- 90 Anwimenies)

Ui (Y.U55818-90. U UANS-vu. Anwimenule)
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Un 3 21ANSAN®IN 1 PMUNIUNUILAA (U UTT918-TU. UL URNT-TU.ANIAIYAULDY)

01402323 nadan1aguad I 3(1-6-5)
01402411  ¥adl i 3(3-0-6)
01402423  FABHENS 3(3-0-6)
01419211 a7l 3(3-0-6)
01419213 9a¥2inewhll mauFuinig 2(0-6-3)
01355xxx  N1YIBINOY 3(--)
I maNzEN 3(- -
53 20( - -
Ui 3 aans@inwndl 2 Frnumbhein (v.ussee-vu JTRms-va Anwisnaues)
01402445  wanyavaing1Amansdluang 3(3-0-6)
I naNIBLEeN 9( - -)
NGNS 6( - -
54 18( - -
Ui 4 aamsfinwdl 1 uunhein (Yu.uTsee-yu. UG URNM -y Anvimenies)
01402390 NITHITEUAINUNTOUANNIAN 1(1-0-2)
01402492  NSANFRATTIYTUING 2(2-0-4)
01402485  AUINUIANTIUNNYIUAL 3(3-0-6)
01402497  dusun 1
I naNITLELN 6(- -)
AnAnwThly nguanszmanfuissenaunis 3(--)
53 16(- - )
Ui 4 anans@inwndl 2 uunhein (Yu.uTsee-yu. UG URNM -y Anvimenies)
01402490 @vnIFANY 6(- -
5 6(- -
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3.1.5 AN5UIYSI82YN

3.1.5.1 Mednlusidivvemdnans

- e lunangns

01402311** A3l | 2(2-0-4)

(Biochemistry 1)
iideaieuiniou: 01403221 wioiFeundeuru

‘Mﬁ’]ﬁLLﬁBﬂﬁﬂJﬁ’]ﬁ@%@ﬂﬁ’] uazasazaIuiMWesRaNITUIUNIT
Fuafiineluwad ssduszneu Tasadns waznindives aslulawnse
LUshu nsnfiandsn dfa wouled Fanliu wagn1sussend

Functions and importance of water and buffer solution to

biochemical processes in living cell. Components, structures, and
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes

and vitamins, and applications.

a wa

01402312**UfuRn15Tuad | 1(0-3-2)

**g1g3UTuUe

(Laboratory in Biochemistry 1)
FfidesSounnou: 01402301 vdeSsundeuiu wie 01402311%30
ISEUNToNAY %39 01402315 WIoISuUNIoNiU 130 01402316 %30
\SeuUNIoNiu

UjuAnisdesfilevuaztnines awnlnslilawad n1sdiaes
laseasavesdiluana audiniesnieniniasiall Lagn15ATIEYY
lana Aanssueuleyl wallalasuilingiil

Laboratory on pH and buffer, spectrophotometry,
biomolecular modeling, physical and chemical properties; and
analysis of biomolecules, enzyme activity, chromatography

techniques.
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01402313** 3@l I 3(3-0-6)

(Biochemistry II)
Fiideaieuannew: 01402311

msvimihivesoulesiiaznisnunl WinUeATuLas TNy
ANMsaansLazduATIEIT0IESHIULANARAYNITAIVAY FIFUATIEN
Y9IATUTENOUNSNIUFUATNITTUATIBIAIBUAT N1ITMIFFUVRA
Wue n1smIvAunskantoanvasululnsuaslon

Enzyme functions and regulations. Metabolism and
bioenergetics. Pathways for degradation and synthesis of
biomolecules, and their regulations. Biosynthesis of high energy
compounds and photosynthesis. DNA sequencing. Control of gene

expression in prokaryotes.

01402321*39n5\A384ilan1aT 1Al 3(3-0-6)

*9e3UTuUTe

(Biochemical Instrumentation)
ABIIYUNINDY: 01402313 WIBlSEUNTaNAY
nsldmIesdansduadiorfenannisvenaiilnfia n1svyu

IS [

wiss anlnsalnd maiedeugdalui Tasunlnnnd edinddudu
wuaaUningiued a3 osduasevuasnididuredlusiu 1aseg
Fuarvinasiasosmaisuresiiiule wisafinUsinauasiaseias
fusnssuuuuSalua® worduaenido

Use of biochemical instruments based on principles of
electrochemistry, centrifugation, spectroscopy, electrophoresis,
chromatography, immunochemistry, mass spectrometry, protein

synthesizer and sequencer, DNA synthesizer and sequencer, PCR

machine, and laminar flow cabinets.
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01402322*

01402323*

*51g391 09

wiatAN9TwAL | 3(1-6-5)
(Techniques in Biochemistry 1)
IpiideaSounnteu: 01402312
watlan@ialdmsunisainarsiiluana wWunuedtuvesdn
luanawaznalnszaulianareinszuiunisduall A5n1suanead n13
pnagneulusiu meviililusiuuians 38n1smusinaldsiu nsm
Aanssuveseulel wazaaunarmansvoaoulel
Biochemical techniques for extraction of biomolecules.
Metabolism of biomolecules and molecular mechanism of
biochemical processes. Methods of cell lysis. Protein precipitation,
Protein purification. Methods of protein determination. Assays of

enzyme activity and enzyme kinetics.

WALANISTILAL I 3(1-6-5)
(Techniques in Biochemistry II)
NFBITBUNIADY: 01402312
wiatianaelidmsunisnizidesilodolazigad 38150
luanawardiasaumaiiugu wazimaluladfiduegnuay n15mia)
= a o 8 ¥ a £ S v
WM Nanr0INshantoenveslusiu nMsviliusgnsvedlusiusielas
WIANIIALVUNFNNITINNIE NIIUIAUFNBLANIzYalUIAY N3
a ¢ v aa a o a o oA a
AWATIERdURIAsE1veslUIAunUlUTAU mi‘mmwuwag%ﬂﬂimu
uazdmnssulusiu
Biochemical techniques for tissue and cell culture, molecular
biology. Bioinformatics and recombinant DNA technology.
Optimization of protein expression. Protein purification by affinity
chromatography.  Protein  characterization.  Protein-protein
interaction analysis. Determination of protein localization and

protein engineering.
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01402390* ASLHTYUANUNSDUANNIANY 1(1-0-2)

(Cooperative Education Preparation)

M&NNNT WNARLAZNIEUINNITesanTafnw seiloudetadud
Aeados muitugiuweswaielunisasinsnuendn anudiugly
nsUfuRnu nmsfeasuazayweduiug nsauiyadnniw seuug
Usmsnannluaniuusenaunis wadanisiiaus n1sWsusneanu

Principles, concepts, and processes of cooperative education.
Related rules and regulations. Basic knowledge and techniques in
job application. Basic knowledge and techniques in working.
Communication and human relations. Personality development.
Quality management system in  workplace. Presentation

techniques. Report writing

0140241 1** 3@l Il 3(3-0-6)

(Biochemistry 1)
fifosSounnou: 01402313

vdnmsuazandRveadeinm esdUsznevveadevuead szuu
nsvudaiudoruimad Tusiuduiedeuluwad msdeloudayyin
WUadTuLULaeATIw AuiTvthlutagdudmiunisfnAuuas i
8

Principles and properties of biological membranes.
Components of cell membrane. Transport system through cell
membrane. Motor proteins in the cell. Signal transduction.
Integration of metabolism. Current advancement for drug discovery

and development.

01402423** F @ TINANA 3(3-0-6)

*59e3% 1Al

“*5183v1U5UUT

(Physical Biochemistry)
Aniifeaiusnriou: 01402313

WMLLLENANINTININ gaunnarnanskazIaunan1anslulisen
M9Tuad nanMsmallansgualiaedidndlunsiessiundaluana

\TIAAN WAL IS
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Biological macromolecules. Thermodynamics and kinetics of
biochemical reactions. Principle of techniques in physical
biochemistry for qualitative and quantitative analysis of macro-

biomolecules.

0140243 1**FAdiAouRInDS 3(2-3-6)

** 5783vU5UU

(Computational Biochemistry)
IiteaFuusnriou: 01402313

=

n1sduAuLazfslayangudoyadinIn N1IAsIERYoyatn
luanaszaufiduwe a15ue wazlusiu lumaveInisnsradunisen
PONVDIBUNTOU NMTATIZRUI MBI UlIAAT LN N1TATIVEDY
A idy dandlelndnldanmenadua msdumannuadeveil
Indlelvduaglusiulssinngiiain nsiisuisesvesnguianglolne
wazlushuuuulansauazinavea N1sAnwIANUFUNUSYRITILLENALT
Hannnsnnawuiedlelnduarlusiu in3esdlofrasaumadiionns
nAnlUsAY NMsTasieiantAuazniiniveddusiu s eslodass
1AT9a319v89a15%3luana N153tAT1EY Yoy alATIATIaZN1TINABY
lassasneseauluanamenauiines

Biological database search and data retrieval. Data analysis of
biomolecules at DNA, RNA and protein levels. Modeling program for
RNA splicing. Analysis of restriction digestion sites. Evaluation of
nucleotide sequences obtained from sequencing. Heuristics for
similarity search of nucleotides and proteins, local and global
alignments of homologs. Molecular evolutionary analysis of
biomolecules based on nucleotide and protein sequences.
Bioinformatic tools for protein production. Analysis of protein
properties and function. Biomolecular structure visualization tools.
Structural data analysis and computer simulation of molecular

structure.

38



01402441*3neaoulal 3(3-0-6)

(Enzymology)
fidessouninou: 01402313

Tnssadrauaznisimindi vealoulesl nguesgavnamans
Jaunamansvodoulyl m'u?s'l’ué’?mazmsmuquﬁﬂﬂﬁmaqLauié?iﬁ
nalnnsdsufiseveeule fusewFazedilalilusiu msuszegnd
ulwiuaziaiianiseoule

Enzyme structures and functions. Laws of thermodynamics.
Enzyme kinetics. Inhibitions and regulations of enzyme activities.

Enzymatic  reaction mechanisms.  Nonprotein  biocatalysts.

Applications of enzymes and enzyme techniques.

01402442** F,ALv89nIATIAFDN 3(3-0-6)

(Nucleic Acid Biochemistry)
AniiFeadusnriou: 01402313
asRUsEnaULaLlATIaTNveINIAtaeddn nsruumsluguaslen
Aeafunsieuuuresiidule nmsduaszsiensidueuazlusiiu nng
muAuMsLansoonvesBuluszRuiiumnseiy walansduaivensa
ﬁmﬁ@mzﬁuﬁugmuasLwﬂﬁﬂsﬁy’uqq wazn1sUsEENA
Compositions and structures of nucleic acids. Eukaryotic
processes involving DNA replication. RNA and protein synthesis.

Controls of gene expression at different levels. Basic and advanced

techniques in nucleic acid biochemistry and applications.

01402443** Fadivaaluseiu 3(3-0-6)

“* 139U TuUe

(Protein Biochemistry)
AFedseuNINeu: 01402313
1A598519999lUSAY N1SNULALLEDOTAINUDILUSAY dURSASE
999lUsAUNUIUTAULaZIUSAUNUALNUS ANUFUNUSTENINLATIAT
v o a a ° PN £
wazntvedlUsiy nswanseenludiuiauin nsvinliusans ns
PATIEs19009lUsAY  LUsAlalind Ifnssulusiu wudluuauidelu

Tagtunmenudiaiivedlusiiu
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01402444

01402445%

*57g39 Ll

Protein structure, protein folding and stability. Protein-protein
and protein-ligand interaction. Relationship between protein
structure and functions. Overexpression. Purification. Protein
structure determinations. Proteomics. Protein engineering. Current

research trends in protein biochemistry.

FuATVOIENA 3(3-0-6)
(Lipid Biochemistry)
fifossouninou: 01402313
dfinanfiguazdnd n1sdasiuun wfin1edann wunueddy
nsafe nMsiiesgiuagyiliuians msUsegndafianianiainens
PRAMNTINNEAT kaen1Tunnd Arnslusuirnmaluladvesdneg
Lipids from plants and animals; classification, biological
functions, metabolism, extraction, analysis and purification,
applications of lipids in agriculture, agro-industry and medicine;

future direction of lipid technology.

VaNyave I 1AmansILluang 3(3-0-6)
(Fundamentals of Biomolecular Sciences)
AniidioaFeusnneu: 01402313 viie 01402316

Tassadaszduiiugiuresansdaliana waglassadsanufiives
TWsAuuagnsnihnadn wihiagluwadvesarsaluana nsienuy
YOIFOUD N1sFUATIZTRSIOUBLAzTUSAY N1IATUALNITUERIDBA
V938U oulwilazaaunamansvooulel watanistuaivosdmiu
nsAnwastluanauaziouliuaznisussynd

Basic structure of biomolecules and three-dimension
structures of proteins and nucleic acid. Cellular function of
biomolecules.  DNA replication. RNA and protein synthesis.
Regulation of gene expression. Enzymes and enzyme kinetics.
Biochemical techniques for studying biomolecules and enzymes

and applications.
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01402451 ALl 3(3-0-6)

(Human Biochemistry)
AniidioaFeusnneu: 01402313 viie 01402316

99AUIENOU Laznalnmsliuaiveteivir uagsyuusieglusinie
uyusnsududmiunisussendmemsunms

Components and biochemical-related mechanisms of organs
and systems in human body that are essential for biomedical

applications.

0140246 1**FALvaaNy 3(3-0-6)

01402471

= g1e3UTuUTe

(Plant Biochemistry)
AniidioaFeusnneu: 01402313 viie 01402316

Tnssadauasniniivesessuniuadiy Tnseadne audfuasutii
NNTINNVDINTLTAaNY NTdLATIZRnuas nsmelanielelas L
unvedduresmsiulawmsmuazana n1sesslulasiau nlngesiuunaz
AIUANNITISLAULR SeaTnguesiiglazunualainfegd Jluuiy
NISHANIDDNURIEU KAZNITAIVANNITLATYVRINY N15UTEENARIA
ANUINITBATVRINTIUAUNITINYAT LavenaInnsTy

Structure and function of plant cell organelle. Structures,
properties and biological functions of plant cell wall,
Photosynthesis.  Photorespiration.  Carbohydrate and lipid
metabolism. Nitrogen fixation. Phytohormone and growth regulator.
Plant pigments and secondary metabolites. Plant genomes. Gene
expression and regulation in plant development. Applications of

plant biochemistry knowledge in agriculture and industry.

FuALlnvUINTg 3(3-0-6)
(Nutritional Biochemistry)
AnfiFeadousnnou: 01402313

WUNUBATY AINNABINIT NNTUIA NITAATH NITANALI LAENS
Tuagvesansomisudn Ianfiu wazussinisndu miudesnis

Taguinistunieiiiay wazn1sussendniemsuaze
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Metabolism, requirement, deficiency, absorption, transport
and excretion of major nutrients, vitamins and essential minerals;
nutritional requirement under special conditions and applications

in food and medicine.

0140247 2%* N INYINN9Y ALl 3(3-0-6)

(Biochemical Toxicology)
dideadeuinnou: 01402313
NANNITVDINWING N9 LAT AUFLTUSVOIUTUUNTEUNE
answiddunisnevaues Jadediinanenisnevauesiv wunueddy
03a15e nalanstialivesaniniiy 9nasiedl 598 languasdiiy
nalnnistdesiuauduiiviuuyed awnnsunisnovaussite n1s
NadauANITURY §1UN9N1SNANEIUTHAZEIUIINIINENLSY
Principles of biochemical toxicology. Dose-response
relationship. Factors affecting toxic responses, metabolism of toxic
substances. Biochemical mechanisms of toxicity from chemicals,
radiation, metals, and toxins. Protection mechanisms of toxicity in
human. Spectrum of toxic responses. Toxicity tests. Mutagenicity

and carcinogenicity.

01402481** Fuadlnalulad 3(3-0-6)

*518391UTUUT

(Biochemical Technology)
WNFeAsEUNNBY: 01402313 %39 01402316
o aa a a o & Y a
nannisimalulagdaad malulagnisndniugiuinen1suan
o v = = L3 I3 aa =

ansdAgnetInin walulagiouleduaznisuszynd walulagduadl
WA TYMAWINFDULATNAINUNARNY TITa0 Uazn1sUseyndnIy
DWNILATNINITUNNE

Biochemical technology, principles, basic fermentation
technologies for production of crucial biological substances,
enzyme technology and applications, biochemical technology for
environment and renewable fuel, biomaterials and applications in

food and medicine.
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01402482** FLALNTTINEHS 3(3-0-6)

(Agricultural Biochemistry)
IPFoTEUNINDU: 01402313 %39 01402316

a aa v Y] o o & a &

%’JLﬂlI‘V]LﬂEJ’J‘ZJ’eNﬂ‘Uﬂ’]iLﬂH@i“U@QW?JLLaSaG]’JLﬂﬁs‘gﬂ% ﬂalﬂ‘wugm
‘1/]’1\‘1%’3Lﬂﬁl‘Uﬂ’ﬁ@@Uﬂua\WiBﬁﬂ’]’l%ﬂ’ﬂmLﬂ%&ﬂﬂ?ﬂaﬂLL’JﬂﬁyaﬂJ ﬂ’ﬁﬂ’]‘UﬂiJ
v ¢ ~ ~ ¢ =~ N a a ¢
ﬁG]’Ji‘Uﬂ’]ULLﬁ%Iiﬂ %?Lﬂﬂﬂ§8QH@LW@ﬂW5LﬂH@3 YIAULYIILAITIEVANIN
N15LNEAT 89AUTENDUVBIAY @15 Y HARAUNINTITUIIA NITLY
wAlANUTIAINTILAZMALULABTININ Lo USUUTIAUNNNANEAN
N13LNWAT

Biochemistry relating to agriculture of economically
important crops and animals, basic biochemical mechanisms in
responses to environmental stresses, pest and disease control,
applied biochemistry for agriculture, analytical biochemistry for
agriculture, soil components, toxic substances, natural products,
genetic engineering and biotechnology for quality improvement of

agricultural products.

(3

01402483** Y upllvanafiuoszin nuasn1sussegns 3(3-0-6)

“*51g3vU5UUe

(Biochemistry of Biopolymers and Applications)
Ipideadounnew: 01402313 vie 01402316

1A59a519 auUAnIINIEAIN NMTELATIZRLAZNTAALUTUINDE-
wesTanmilldunanuvdiluananaswediuesdanmganay nssuis
ﬂ’ﬁLL‘UﬁE‘U‘W@ﬁLN@%%"JJW‘WLLazﬂjﬂmﬁﬂmﬁiGIUﬂﬂiﬂaﬂﬁaﬁEJ‘V]N%’JJY]W
AandnAulametiannuasauuiiwroanedwesdinin nsldned
westnmlunsUszgndnienainens Aandes Lndunssy Lagdi
NTUNNE

Structure, physical properties, synthesis, and modification of
biopolymers derived from macro-biomolecules and their hybrid
biopolymers.  Biopolymer processing and biodegradability.
Biocompatibility and toxicity of biopolymers. Use of biopolymers in
agricultural, environmental, pharmaceutical and biomedical

applications.
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01402485*

01402490*

01402491

*SNg397 b

ANUINNUIANTTUNNTUAL] 3(3-0-6)
(Knowledge of Biochemical Innovation)
AniidioaFeusnneu: 01402313 viie 01402316

pdnuinnssudosiu matmunnuidegssfa nanusuuas
Wamwande nsndaunedyanbedu uianssumsdaaiuaznis
UITENANINITUINE NITNBAT WAL 8IS LLazqmamﬂﬁuguﬁ
Aedes msvirudnuilumhsnuiiedes

Principle of innovation. Research to business development.
Product planning and development. Principle of intellectual
property. Innovation biochemistry and application in medicine,

agriculture, energy, food, and other related industries. Field trips to

related organizations.

annafn
Cooperative Education

nsUfYANsludnvugniiniud s aulasannsi ledu
UDUMNEY AADAIUNITIAYINITILNULAZNITUNEUD

On the job training as temporary employee according to the

assigned project including report writing and presentation

¥
) IS

sedguITITeNugIUmILAll 1(1-0-2)
(Basic Research Methods in Biochemistry)
:i,J’]G]iiﬂ‘LJﬂ’Nii,JUaaﬂﬁﬂ%uﬁugﬁuiuﬁaﬂﬂiﬁaﬂ’]iLﬂﬁLLﬁz%’mWW
3Y5ITUNITIVENIINGIAINS 955810TI0uN I8l unywduaznsly
Fnivnaes AULLUENTBINANIINAAEIATANEINTYT T N9
demenauAaImAdey ningaumstlyauaznisandnsing udnnns
WHUUNNUNIUITIANTIY MTTUlATITNNUITELAZ T1EUNTINY
Basic of laboratory safety in chemistry and biology, scientific
ethics, ethics in human and animal researches, accuracy of the
experimental results and reducibility, propagation of errors,

intellectual property and patent application, writing a literature

review, proposal and research writing.
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01402492* MIANYNIIYTAUINTNITYILAL 2(2-0-4)

Integrated Studies in Biochemistry
Aniifeadsusnnou: 01402411

N15YIUINTS NsUsEEnd wazn1saseuinnssuvesauiluanan
Faadl nmslimdnmameduaiifieiunnuannsalunisiseuidmiu
msuAtemilugrunisunmd msnens weluladTanm msdeasuay
nslimnuiululssunsduaiiegnadussuy

Integration, application, and innovation of knowledge in
biochemistry. Use of biochemical principles to increase learning
quotient for solving problems in  medicine, agriculture,
biotechnology. Systematic communication and expressing opinions

in biochemical-related topics.

01402496 13ouanignaduadl 3(3-0-6)
(Selected Topics in Biochemistry)

a o v

Beamznsduaiilussauliygns Witesouvasulululsas
N1ANITANY)
Selected topics in biochemistry at the bachelor’s degree

level. Topics are subject to change each semester.

01402497 &1 1
(Seminar)
tuaueazeiusemdefiiaulandued Tussdusyaynd
Presentation and discussion on current interesting topics in

biochemistry at the bachelor’s degree level.

01402499**1A5991U38919T AL 3(0-9-5)
(Research Project in Biochemistry)
fidosSounnou: 01402322 way 01402323
Tasarufithaulalusuueeng 4 vesaudued

Project of practical interest in various fields of biochemistry.

* 5939 b

** 5783U5UUT =



- 91839055/ lunaaAnwialu

01402101 NS3WIWIUNEASILETIAINY 3(3-0-6)

01402111

01402112

(Beauty Products Literacy)

anudmluiAgifuauay wildasiuazasdasndslunisly
\A3 99d079 mi‘ma%aLﬂﬁLLazauﬁuﬁ‘ﬁLﬁ'msi’fmﬁummﬂm A19R1U
ouyadasy auulnswazarseengvs ildlunvdiens ensasuiie
gunmuazaunm waluladifioauany nmsidenldiniosdiensly
PinUseaniu

General knowledge on beauty, chemicals and safety in use of
cosmetics, biochemical substances and their derivatives related to
beauty, antioxidants, herbs and active ingredients in
cosmeceuticals, dietary supplement for health and beauty,

technology for beauty, choice of cosmetics in daily life.

PUANNTUINEIPIEATAITUNNE 3(3-0-6)
(Biochemistry for Medical Sciences)
fissSoundensu: 01402112
nsrvaunImsiuadl lassaisuazviiivesanstalinana naln
n1sviauveseulyyl Fualivedinidiu INGous waYasIs LWWUaaTy
VOINAIULAZNITAIUAY ﬂaiﬂLLazmsmuaumﬂmmaaﬂmaﬁu
wialulagseauliiana n1sUssenanaguelidnsuingimansnisunng
Biochemical processes, structure and function of
biomolecules, mechanisms of enzyme action, biochemistry of
vitamins, minerals and trace elements, energy metabolism and its
regulation, mechanisms and regulation of gene expression,
molecular technology, biochemical applications for medical

sciences.

U UANsTualdmsuInermaninsunmeg 1(0-3-2)
(Biochemistry laboratory for Medical Sciences)
AnfiFeadounieuiu 01402111
wiatiakazUuRn1sMBadidmsuInemansnienisnng

Biochemical techniques and laboratory for medical sciences.
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01402301** FAllag9dal 3(3-0-6)

01402315

**51g3vU5UU

(Abridged Biochemistry)
AfideuSouanneu: 01403111 %50 01403115
arudeddaaludestesunumeasiuasansazans e’
Tns9ad1s uend wazuwvveaduvesnisliulawse TUsau nsadanasn
wazdnn toulesl Taeuley wazdmdsnuluszuudanin
Abrideed knowledge in topics: role of water and buffer
solution; structure, function and metabolism of carbohydrates,
proteins, nucleic acids and lipids; enzymes, coenzymes and

bioenergetics in biological systems.

FualdgmsuInemansuazsinaluladnise s 3(3-0-6)
(Biochemistry for Food Science and Technology)
Fdideadeuinneu: 01403221

sruunedaiinazmesiulauding anudunusssrningdasaing
Aunthivestalinana oulusiulawule! wunuedduveswdsnuuas
Tluiana vdnnsiiugiuvesnisaieleudyn i vewesluana naln
A5719UVD981La TIF AT IE RV WA R T N95TTUTR 1T BLNAT
Finmwariandinin n1suszendn1eBaddmsuinermansuay
wialulagnisenms

Biochemical systems and thermodynamics, structure-function
relationships of biomolecules, enzyme and coenzyme, metabolism
of energy and biomolecules, basic principle of signal transduction,
molecular motor, mechanisms of drug action and the biosynthesis
of natural products, biofuels and biomaterials, biochemical

applications for food science and technology.
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01402316* vidnyan1eLall 4(4-0-8)

(Fundamentals of Biochemistry)
a adw = ! A P o = =~
IVPINADILIBUNINDU: 01403221 AIDLILUNTONNY K58 01403223 138
\SEUNIoUNY

WwaduavesAUTEnaUvaugad AuauURkasnt1Nveuay
avararsUniweslunszuiun1Tn1sdaail laseasisiasninnves
Aslulansn TUsAu nsatlinadn ane oulwiuazlaulyl saumans
Wowmuvousulesl FINau lWunNUedTuvesnsdunasizvilazdany
Y83Y3LUANA N1TATUANNITHANIBINNHUTNTIN NI1TUTEYNANIG
= =
FIAY

Cell and cell component; properties and function of water
and buffer in biochemical processes; structure and function of
carbohydrates, proteins, nucleic acids, lipids, enzymes and
coenzymes; Basic kinetic of enzymes; bioenergetics; metabolism of
biomolecular synthesis and degradation; regulation of genetic

expression; biochemical applications.

3.1.5.2 iwsﬁmﬁLﬂuiﬁa‘imuaﬂwé’ﬂqm
01403111 Ayl 3(3-0-6)
(General Chemistry)
% aa a Y a aaa al
DYADULALIATIAS19DLADN STUUNSDDAN NUSTLAL unnseau
wiE YBUNAD VOILTI @nsarany ’qtu‘mwamam% AAUNAANENSLAL auna
a a 6 o I3
il Biantnslaswaznisuansulessuy nsalasiua amﬂamaﬂaaau
Atoms and atomic structures, periodic system, chemical
bonds, chemical reactions, gases, liquids, solids, solutions,
thermodynamics,  chemical  kinetics, chemical  equilibria,

electrolytes and their ionization, acids and bases, ionic equilibria.

- .
sne3v vl a8



01403112 UfTRNTIATTALY 1(0-3-2)

01403221

(General Chemistry Laboratory)
Fiideaieuiniou: 01403111 wiondeuriu vide 01403119 wiendou
iU 50 01403155 wionTouiu

UfuAnisdmiviv 01403111 wailsiald n3e 01403119 iadl
AaludmsuInemansnisunnd w3e 01403155 i ludmsuind
DREINNTI

Laboratory work for 01403111 General Chemistry or 01403119
General Chemistry for Medical Sciences or 01403155 General
Chemistry for Industrial Chemistry.

\ATBUN3Y 3(3-0-6)
(Organic Chemistry)
Afeds8UNINeY : 01403111 38 01403115 %38 01403117 38
01403155
a aa a6 o a a 6

NOEANIUANDUNTY N1TIMUNUTELANVDIANTUTLNDUDUNTE
Ufnseneiinaznalnuesufisen awmeslownd audfuasujiseivesans
waaudnlalasaisueu wearatglas walsuudnlalasa1s uey

& a [ al al & a a 6 Y s
weanesea awas @15Usenauiuea woanten ALY NTADUNSE DUNUD
n5AdUNSY waziediu audivesdana Aslulawnsn nsmexdlu WWsAY way
a aa ¥V a a ad

ASATIAABN N1SNlATIES19vesdsUsTNnaUdUNs dlnedSmeaUninga
1nY

Theories in organic chemistry. Classification of organic
compounds. Chemical reactions and mechanisms. Stereochemistry.
Properties and reactions of aliphatic hydrocarbons, alkyl halides,
aromatic hydrocarbons alcohols, ethers, phenolic compounds,
aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids,
and amines. Properties of lipids, carbohydrates, amino acids,
proteins, and nucleic acids. Structural determination of organic

compounds by spectroscopic methods.
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01403225

01403231

01403232

UURNISLALBUNIE | 1(0-3-2)
(Organic Chemistry Laboratory 1)
F917 fouSpunnew: 01403112 w5e 01403118 wasndeufu
01403221

UfuRnisdmsuiun 01403221 allefiun3d dmsuiidnaiviail
\nilgnavinsuLasIuAll

Laboratory work for 01403221 Organic Chemistry for

chemistry, industrial chemistry, and biochemistry majors.

USunadaseimaad 2(2-0-4)
(Chemical Quantitative Analysis)
Sdifeadeunnneu: 01403111 wio 01403115
NANNITUAZNITZUIUNITIUNNTIATIEE NI adAmans Ly
sudouitheszdt nouflulSnadiesgy mslieseilaetvidn s
A8 laen1slnnee nstmnsansa-lua n1sinimsnlagnisiin
ATNOU NTIMNTALAEAITIANEISITTaU N1TIMIINIASABNG UaNNT
fuguvosanlnslilauvEuuugandu
Principles and process in chemical analysis, statistics in
analytical methods, theory in quantitative analysis, gravimetric
analysis,  titrimetric analysis, acid-base titrations, precipitation

titrations, complexation titrations, redox titrations, basic principles

of absorption spectrophotometry.

UFuRnsUSInanszivnnaadl 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Igfidoassuannou: 01403112 w30 01403118 way 01403231 vi3a
WiouAU 130 01403233 wseniouiu
wiallakazUfURN1sMnains s RUTIamILall
Techniques and experimental work in chemical quantitative

analysis.
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01416311

01417111

01417112

anRugAans 3(3-0-6)
(Principles of Genetics)
IpiidesSouannew: 01424111

wad uareesLALLAd T LA sateaduNugAIand n1s0even
WugnssuszIslulndanazluleda vann15018M0ANUINITUVDANY
WwakaznnAUYIIzdu AMMATEIBYBINLLIUAA @1SHUTNIIU N3
T1999UALNNTYONLT N15Y119IUYDITY LANITAIVANTUNTUDIEY
warlasluloy WugaansusuiauazUseyns Wusnssuuenilindea
WUgAENSIINuING

Cell and organelles related to genetics; genetic inheritance
during mitosis and meiosis; Mendelian inheritance and probability;
the extension of Mendelian laws; genetic materials, replications and
repair; function and regulation; gene and chromosome mutations;
quantitative and population genetics; extranuclear inheritance;

evolutionary genetics.

uARAG | 3(3-0-6)
(Calculus 1)
AliouazAiusiowios syiusvaslandulazn1sUTeynd AT
[ (3 aQ o s (3
auiushazn sUTEENd Usiusuaznsuseend
Limits and continuity, derivatives and applications,

differentials and applications, integration and applications.

wARAGE I 3(3-0-6)
(Calculus 1)
JufideaSeusnnow: 01417111

SUANRENER ayustes USusratedu aunisiieunusya

Space geometry, partial derivatives, multiple integrals,

elementary differential equations.
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01419211

01419213

01420113

01420114

W@yl 3(3-0-6)
(General Microbiology)
Iiideaieuanrou: 01424111

VANN1NATTINGT PauUsEuiinene lassasivaaead iugnssy
N19L23 YUAZIILNUBATY N1TANUIANY N1TUTLLNANINITNYAT
91113 OAFINNTI Aawandon N8N TUGURAENITUNNE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification,

applications in agriculture, food, industry, environment, public

health and medical approach.

TN hlunauFRng 2(0-6-3)
(Laboratory in General Microbiology)
dideadeuindeu: 01419211 wionfoutu uway 01424112
UjuRnsdmiu 01419211
Laboratory for 01419211
Ufusn1sWand | 1(0-3-2)
(Laboratory in Physics 1)

JufideaSeusnnow: 01420111 wiendeusu vise 01420117 viendou

[y

iy
UFTRNsdmIuIn Wandvily | vieRAndiugiu |
Laboratory for General Physics | or Basic Physics |.

URURNSHENS I 1(0-3-2)

(Laboratory in Physics )
Sufidendeuninew: 01420113 waz 01420112 wiondauiu nie
01420118 wisonsouriu

UftRnsdnsuin Nandvtaly Il wieRandugu |

Laboratory for General Physics Il or Basic Physics II.
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01420117

01420118

01422111

1%

AAndNuUFIU | 2(2-0-4)

o«

(Basic Physics 1)

namans naFaniveslva gaumwarans n1siniounuuuasue

UN

Mechanics, fluid mechanics, thermodynamics, harmonic
motion.
WaAndnug Il 2(2-0-4)

(Basic Physics II)
SefidoaSeuNnnow: 01420117

s

i ualwén aduusimantnin daumans Aandgaluiilossiu

Electricity, magnetism, electromagnetic waves, optics,

introduction to modern physics.

NANEADH 3(3-0-6)

(Principles of Statistics)

LuANAnABRUERRfEnS A1 TafLMLeRRe N15IRAINaNa
1159913032978 ALz Y AuUduLaznIswaINLIIRIINUIeY
v n156anwaamI Uy n1sEankastigg ASLANLAIUSNA NITWANLIS
ABEN NMTYINUTERAdmTUUTEYINSALILAZERIUTEYINT AT
1AL ATIUNYTEAN MITIATIERANURUTUTIUMIARET N3
AATITANTONNDULTLFULUUY

Concept of statistics, measure of location, measure of center,
measure of dispersion, probability, random variables and their
probability distributions, binomial distribution, Poisson distribution,
normal distribution, sampling distribution, statistical inference for

one and two populations, analysis of categorical data, one-way

analysis of variance, simple linear regression analysis.
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01424111

01424112

NANTIINE 3(3-0-6)
(Principles of Biology)
= A aAda I3 A 1Y) ¢
mimaqa%ﬁammm LHaa LAZLNLNUDATY WUTAANT WAy
ITAIUING ANURaINraevesrledldin laseassuasutNvesdn
wasiy TnAmINewazNg ANy
Biomolecules of organisms, cell and metabolism, genetics
and evolution, species diversity, structure and function of animals

and plants, ecology and behavior.

FINe1n1AUURNIT 1(0-3-2)
(Laboratory for Biology)
iideaieuiniew: 01424111 wioSeuniouty
UftRnsnslindesgansemi iwaduazdinusznevvoasad 1o
Huwaduaznnadoufivesans toules waendanuludadidin dede
fyuazdnd Jninsveswaduazn1shuugad N1AUNUS N15493 ves
351730 Anuvanvatsresdeditin wardneiven
Laboratory for microscope, cell and comments, cell
membrane and transport, enzyme and bioenergetics, plant tissue

and animal tissue, cell cycle and cell division, reproduction and

biodevelopment, species diversity and ecology.
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3.2 %9 @Na AUNUILAZANAIVEIIRNTE

3.2.1 919138U5AMENgAS

To-uwana NTEUADY
; FNUINIYINTG
AUV - - NAIUVIIVING AENARS
AaAl (A113%0) Hagifu o

Foanou, T w.e. Adudanisane vty
1| unlsin nennesinun Y 01402312 | 01402112
QJ NYAENTITE 1. Comparative secretome analysis 01402421 01402312
.. (maluladdinin) between salinity-tolerant and 01402461 | 01402315
UANINERBUAAG, 2542 control Chlamydomonas reinhardtii | 01402482 | 01402323
W (Alulagyanin) strains, 2564 01402496 | 01402390
WNIMEIRYURnG, 2547 2. Gene expression and promoter 01402497 | 01402461
Dr.Sc. (Biology) characterization of heat-shock 01402499 | 01402482
University of Geneva, Switzerland, protein 90B gene (HSP90B) in the 01402490
2550 model unicellular green alga 01402492
Chlamydomonas reinhardftii. 2561 01402496
01402497
01402499
2 | wNaEnuAYun anudur MUY 01402311 | 01402112
919156 DNA:chitosan complex, known as a 01402312 | 01402311
WU, @) INysRTausudy 1 drug delivery system, can create a 01402451 | 01402312
UNINGIFBLNYATANENS, 2547 porous scaffold, 2563 01402472 | 01402390
M.Sc. (Biomaterials and Tissue 01402496 01402451
Engineering) 01402497 01402472
University College London, UK, 2551 01402499 | 01402490
Ph.D. (Biomedical Science) 01402492
Imperial College London, UK, 2557 01402496
01402497
01402499
3 | wguawa guilasiust U 01402311 | 01402112
919158 1. The growth analysis of YLSNFI 01402312 | 01402311
.U, @uad) INysAdsNSURY 2 gene deletion mutant of Yarrowia 01402314 | 01402312
URINYRENYATAERS, 2545 lipolytica on hydrophobic substrate | 01402422 | 01402315
M. (Wugdamnssu) media, 2561 01402442 | 01402322
mﬁwmé’amwmmami 2548 01402496 01402323
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Yo-uana

NITIUADU
o FLNUINIIYING
AU . - NANIUNIIBINTT A&nanS
AaAl (a113%0) Haqiiu o
FoaoTu, U wa. fidudanisinu Uiy
Ph.D. (Biotechnology) 2. Expression and purification of a 01402497 | 01402390
The University of Tokyo, Japan, 2554 | cationic peptide hydrogelator in 01402499 | 01402442
Escherichia coli, 2561 01402445
3. An investigation of subcellular 01402490
localization of YISnf1p-EGFP in 01402492
response to a fatty acid in Yarrowia 01402496
lipolytica, 2564 01402497
01402499
4 | wwanivugd Heshydiuumne Ay 01402311 | 01402112
HYIEAANT1915E 1. Reversal of cisplatin sensitization | 01402312 | 01402311
.U, @nadl) HysAtdsududu 1 and abrogation of cisplatin-enriched | 01402321 | 01402312
ﬁ;manﬂ‘izﬁmﬁﬁwmﬁﬂ, 2548 cancer stem cells in 5-8F 01402451 01402321
M.Sc. (Biological and Environmental | nasopharyngeal carcinoma cell line 01402483 | 01402390
Engineering) through a suppression of Wnt/[3- 01402496 | 01402451
Cornell University, USA, 2554 catenin-signaling pathway, 2564 01402497 01402483
Ph.D. (Biological and Environmental | 2. Cell-penetrable nanobodies 01402499 01402490
Engineering) (transbodies) that inhibit the tyrosine 01402492
Cornell University, USA, 2556 kinase activity of EGFR leading to the 01402496
impediment of human lung 01402497
adenocarcinoma cell motility and 01402499
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Cell and cell component. Properties and function of water and buffer in biochemical
processes. Structure and function of carbohydrates, proteins, nucleic acids, lipids, enzymes and
coenzymes. Basic kinetic of enzymes. Bioenergetics. Metabolism of biomolecular synthesis and
degradation. Regulation of genetic expression. Biochemical applications.
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Biochemical techniques for extraction of biomolecules. Metabolism of biomolecules and

molecular mechanism of biochemical processes. Methods of cell lysis. Protein precipitation, Protein

purification. Methods of protein determination. Assays of enzyme activity and enzyme kinetics.
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Biochemical techniques for tissue and cell culture, molecular biology. Bioinformatics and
recombinant DNA technology. Optimization of protein expression. Protein purification by affinity
chromatography. Protein characterization. Protein-protein interaction analysis. Determination of protein
localization and protein engineering.
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Principles, concepts and processes of cooperative education. Related rules and regulations. Basic
knowledge and techniques in job application. Basic knowledge and techniques in working.
Communication and human relations. Personality development. Quality management system in
workplace. Presentation techniques. Report writing.
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Basic structure of biomolecules and three-dimension structures of proteins and nucleic acid.
Cellular function of biomolecules. DNA replication. RNA and protein synthesis. Regulation of gene
expression. Enzymes and enzyme kinetics. Biochemical techniques for studying biomolecules and
enzymes and applications.
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Integration, application, and innovation of knowledge in biochemistry. Use of biochemical

principles to increase learning quotient for solving problems in medicine, agriculture, biotechnology.

Systematic communication and expressing opinions in biochemical-related topics.
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Abridged knowledge in topics: role of water and
buffer solution; structure, function and metabolism of
carbohydrates, proteins, nucleic acids and lipids;
enzymes, coenzymes and bioenergetics in biological

systems.
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Cells and cell components; structure and
functions of water in cellular biochemical processes;
buffer solutions; structure, properties, functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes,

and coenzymes; and applications.
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Functions and importance of water and buffer

solution to biochemical processes in living cell.

Components, structures, and functions of

carbohydrates, proteins, nucleic acids, lipids, enzymes

and vitamins, and applications.
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Laboratory on pH and buffer, spectrophotometry,
biomolecular modeling, physical and chemical
properties; and analysis of biomolecules, enzyme

activity, chromatography techniques.
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Nature of enzyme and enzyme catalysis,

metabolism and bioenergetics, biomolecular

degradation and biosynthesis pathways, biosynthesis of

hish energy compounds and photosynthesis, DNA

sequencing and control of gene expression in

prokaryotes.
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Enzyme functions and regulations. Metabolism
and bioenergetics. Pathways for degradation and
synthesis of biomolecules, and their

high

regulations.

Biosynthesis  of energy compounds and

photosynthesis. DNA sequencing. Control of gene

expression in prokaryotes.
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Use of biochemical instruments based on
principles of electrochemistry, centrifugation,
spectroscopy, electrophoresis, chromatography,

immunochemistry, mass spectrometry, DNA synthesizer
and sequencer, protein synthesizer and sequencer and

radioisotope counters.
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Use of biochemical instruments based on

principles  of  electrochemistry,  centrifugation,

spectroscopy, electrophoresis, chromatography,

immunochemistry,  mass  spectrometry,  protein

synthesizer and sequencer, DNA synthesizer and

sequencer, PCR machine, and laminar flow cabinets.
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Principles and properties of biological membranes

and transport through cell membrane, molecular
motors, signal transduction, integration of metabolism,

and drug development
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Principles and properties of biological membranes.
Components of cell membrane. Transport system
through cell membrane. Motor proteins in the cell.
Signal transduction. Integration of metabolism. Current

advancement for drug discovery and development.
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Biological  macromolecules,  thermodynamics,

principle of techniques in physical biochemistry,

qualitative and quantitative analysis of macro-

biomolecules.
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Biological macromolecules.  Thermodynamics
and kinetics of biochemical reactions. Principle of
techniques in physical biochemistry for qualitative and

quantitative analysis of macro-biomolecules.
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Database concepts, database for biomolecules,
genome, modeling program for RNA splicing, heuristics
for similarity search of nucleotides and proteins, local
and global alignments of homologs, molecular
evolutionary analysis of biomolecules, biomolecular
structure visualization tools, structural data analysis and

computer simulation of molecular structure.
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Biological database search and data retrieval. Data
analysis of biomolecules at DNA, RNA and protein
levels. Modeling program for RNA splicing. Analysis of
restriction digestion sites. Evaluation of nucleotide
sequences obtained from sequencing. Heuristics for
similarity search of nucleotides and proteins, local and
global alignments of homologs. Molecular evolutionary
analysis of biomolecules based on nucleotide and
protein sequences. Bioinformatic tools for protein
production. Analysis of protein properties and
function. Biomolecular structure visualization tools.
Structural data analysis and computer simulation of

molecular structure.
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Enzyme structure and function, enzyme kinetics,

enzymatic reaction mechanisms, nonprotein

biocatalysts, applications of enzymes and enzyme

techniques.
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and functions. Laws of

Enzyme structures

thermodynamics. Enzyme kinetics. Inhibitions and
Regulations of enzyme activities. Enzymatic reaction
mechanisms. Nonprotein biocatalysts. Applications of

enzymes and enzyme techniques.
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Compositions and structures of nucleic acids;
eukaryotic processes involving DNA replication, RNA
and protein synthesis, and controls of gene expression;
basic and advanced techniques in nucleic acid

biochemistry and their applications.
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Compositions and structures of nucleic acids.
Eukaryotic processes involving DNA replication. RNA
and protein synthesis. Controls of gene expression at
different levels. Basic and advanced techniques in

nucleic acid biochemistry and applications.
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Protein structure, protein folding and stability,

protein-protein and protein-ligand interaction,

relationship between protein structure and functions,
overexpression, structure

purification, protein

determination, proteomics and protein engineering.
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Protein structure, protein folding and stability.
Protein-protein  and  protein-ligand interaction.
Relationship between protein structure and functions.
Protein structure

Overexpression.  Purification.

determinations.  Proteomics.  Protein  engineering.

Current research trends in protein biochemistry.
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Components, biochemical mechanisms,

metabolism and molecular controls of important

organs and tissues in human.
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Components and biochemical-related mechanisms of
organs and systems in human body that are essential for

biomedical applications.
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Structure and function of plant cell organelle,
Structures, properties and biological functions of plant
cell wall, Photosynthesis, Photorespiration,
Carbohydrate and lipid metabolism, Nitrogen fixation,
Phytohormone and growth regulator, Plant pigments
and secondary metabolites,

Plant genome, gene

expression and regulation in plant development.
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Structure and function of plant cell organelle.
Structures, properties and biological functions of plant
cell wall, Photosynthesis. Photorespiration.
Carbohydrate and lipid metabolism. Nitrogen fixation.
Phytohormone and growth regulator. Plant pigments
and secondary metabolites. Plant genomes. Gene
expression and regulation in plant development.
Applications of plant biochemistry knowledge in

agriculture and industry.
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Principles of biochemical toxicology, factors
affecting toxic responses, biochemical mechanisms of
toxicity from chemicals, radiation, metals and toxins,
body defense mechanisms, metabolism of toxic
substances and spectrum of toxic responses, toxicity

tests, mutagenicity and carcinogenicity.
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Principles of biochemical toxicology. Dose-response

relationship.  Factors  affecting  toxic  responses,
metabolism  of  toxic  substances.  Biochemical
mechanisms of toxicity from chemicals, radiation,

metals, and toxins. Protection mechanisms of toxicity
in human. Spectrum of toxic responses. Toxicity tests.

Mutagenicity and carcinogenicity.
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Biochemical ~ technology,  principles,  basic
fermentation technologies for production of crucial
biological ~ substances, enzyme technology and
applications, biochemical technology for environment
and renewable fuel, biomaterials and applications in

food and medicine.

A183U5183U (Course Description)

“iwasundas-

8. 219138 dou

eazdeauiusingluune. 2 vineil 3 4e 3.2

eazideanuiusingluuee. 2 e 4 4o 3

UNUTILEAINIINTZANYANNTURAYIUIIATTIUNANITITUTIINNENEATE5183%7 (Curriculum Mapping)




1940, 1-2

wuULaUVaUIUUTeEAM
seauUIUYIn3
AAIYIFRAT AMZINGIAENS

umhein (Yu.ussee-yu. U URNT- v Anwidenies)

v a

. WA 01402482 3(3-0-6)
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I9IPIN1DING Agricultural Biochemistry
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%39 01402316 Mﬁﬂyjam&%ﬁmﬁ (Fundamentals of Biochemistry)
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AN83UI83U (Course Description)
= A I - v a
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9ndauIndon nMemuaNdnisunuuaslse Tuaiuszgng
Wensinuns Tauaflidadinsginianisinens esdusenay
Y9I a5y NAAAUINIINGITNYIR N1sTdmaTiniug
ennssunaznaAluladianiw ileusuussqunmrandamis
ANINYAT

Biochemistry  relating to agriculture of
economically important crops and animals, basic
biochemical mechanisms in responses to environmental
stresses, pest and disease control, applied biochemistry
for agriculture, analytical biochemistry for agriculture,
soil components, toxic substances, natural products,

genetic engineering and biotechnology for quality

improvement of agricultural products.

A183U5183U (Course Description)
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Biochemistry of Biopolymers and Biochemistry of Biopolymers and
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AN83UI5I83U (Course Description)
1A5983579 AANTRNIINIEAIN N1TFUATIERLALNIT
Fauvsvesmodimestinmildunnnumdiluanauasned
WosTinmgnuan nITNITNIsuUTTUNeReITIn LAY
AuaNsalunIsgosaatsn1eTanan aAudifulanig
Fanmuazanuduiivresmedwesdinim nsldwediues
Faawlunsuszgndnianisineas, dawanden Lndunssu
wazdaNITUNNY
Structure, physical properties, synthesis, and
modification of biopolymers derived from macro-
biomolecules and their hybrid biopolymers. Biopolymer
processing and biodegradability. Biocompatibility and
toxicity of biopolymers. Use of biopolymers in

agricultural,  environmental, pharmaceutical  and

biomedical applications.

Ao U183 (Course Description)
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Research Project in Biochemistry Research Project in Biochemistry
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AN83UI83U (Course Description)
Tassnumhaulalunvudne vesaudiad
Project of practical interest in various fields of

biochemistry.

A183U5183U (Course Description)
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UTIUYNTY FTAUAMAMN AN
NA9IIU UINUN
(Wszy A-U)

1. HA9IUIY

1. Ves-urai, P., Krobthong, S., Thongsuk, K., Roytrakul, S. and M 1
Yokthongwattana, C. (2021) Comparative secretome analysis
between salinity-tolerant and control Chlamydomonas reinhardtii

strains. Planta. 253: 68. p 1-17

2. Traewachiwiphak, S., Yokthongwattana, C., Ves-Urai, P., M 1
Charoensawan, V., and Yokthongwattana, K. (2018) Gene expression
and promoter characterization of heat-shock protein 90B gene
(HSP90B) in the model unicellular green alga Chlamydomonas

reinhardtii. Plant Sci. 272: p 107-116.
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(Wszy A-U)

A1

UINUN

1. HA9IUIY

1. Pitchaya Pakornpadungsit, Thridsawan Prasopdee, Napachanok
Mongkoldhumrongkul Swainson, Arkadiusz Chworos, Wirasak
Smitthipong (2020) DNA:chitosan complex, known as a drug delivery
system, can create a porous scaffold. Polymer Testing; 83: 106333 p.

1-6
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Expression and purification of a cationic peptide hydrogelator in
Escherichia coli. Proceeding of the 6" International Conference on
Biochemistry and Molecular Biology, Rayong. June 20-22, p 1-6 (S2-
P-09).

UTAUUNTY FTAUANIN A
NAIY i
(Wszy A-U)
1. Na9UIdY
1. Buraphawat, S. and Poopanitpan, N., 2021. An investigation of L 0.4
subcellular localization of YISnf1p-EGFP in response to a fatty acid in
Yarrowia lipolytica. Proceeding of 7" International Conference on
Biochemistry and Molecular Biology, Online. July 6-7, p1-8 (S3-0-03).
2. Poopanitpan, N., Lertvatasilp, T., Poonsub, N., Jantanee, P., L 0.4
Unajak, S. and Yokthongwattana, C. (2018) The growth analysis of
YLSNF1 gene deletion mutant of Yarrowia lipolytica on hydrophobic
substrate media. Proceeding of the 6™ International Conference on
Biochemistry and Molecular Biology, Rayong. June 20-22, p 1-6 (S6-
P-07).
3. Thanitsorn, N., Poopanitpan, N., Sinthuvanich, C. (2018) L 0.4
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1. HA9IUIY

1. Sinnung, S., Janvilisri, T. & Kiatwuthinon, P. (2021) Reversal of
cisplatin sensitization and abrogation of cisplatin-enriched cancer
stem cells in 5-8F nasopharyngeal carcinoma cell line through a
suppression of Wnt/B-catenin-signaling pathway. Molecular and

Cellular Biochemistry. 476, p. 1663-1672.

2. Tabtimmai, L., Suphakun, P., Srisook, P., Kiriwan, D., Phanthong,
S., Kiatwuthinon, P., Chaicumpa, W, & Choowongkomon, K. (2019)
Cell-penetrable nanobodies (transbodies) that inhibit the tyrosine
kinase activity of EGFR leading to the impediment of human lung
adenocarcinoma cell motility and survival. Journal of Cellular

Biochemistry, 120, p. 18077-18087.

3. Kiatwuthinon, P., Lapanusorn, N., Phungsom, A., & Tinanchai, W.
(2018) Synergistic effects of antioxidative peptides from rice bran. The
6™ International Conference on Biochemistry and Molecular Biology,

Rayong, June 20-22, p. 1-6 (S2-P-17).

0.4

4. Phungsom, A., & Kiatwuthinon, P. (2018) The effect of oxidative
stress on breast cancer multicellular spheroids. The 6™ International
Conference on Biochemistry and Molecular Biology, Rayong, June 20-

22, p. 1-5 (S1-P-02).

0.4
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UITTUIYNTY FTAUANIN A
NAIY i
(Wszy A-U)

1. Na9UIdY

1. Chukiatsiri, S., Siriwong, S., Thumanu, K. (2020) Pupae protein M 1
extracts exert anticancer effects by downregulating the expression of
IL-6, IL—1[3 and TNF-QL through biomolecular changes in human breast
cancer cells. Biomedicine & Pharmacotherapy. 128, 110278. p. 1-8

2. Plant, T., S. Eamsamarng, A.J. Furley, M.K. Whyte and S.R. M 1
Walmsley. (2020) Semaphorin3F signaling actively retains neutrophils
at sites of inflammation. Journal of Clinical Investigation. 30(6): p.
3221-3237.

3. Yasamuth S., Wongsrangsap N., Chukiatsiri S. (2019) Anti-aging L 0.4
potential of protein hydrolysates from silkworm pupae. Proceeding of
The 14" International Symposium of the Protein Society of Thailand.
Bangkok, Thailand, 22" - 23 July 2019, p. 125-130.

4. Chukiatsiri S., Hengtrakul W. (2018) Biological activities of L 0.4

protein extracts from silkworm pupae against non-communicable
diseases. Proceeding of The 6" international conference on
Biochemistry and Molecular biology. Rayong, Thailand, 20-22 June
2018, p. 1-6.
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Choowongkomon K. (2020) Potential tripeptides against the tyrosine
kinase domain of human epidermal growth factor receptor (HER) 2
through computational and kinase assay approaches.

J Mol Graph Model. 97:107564. p. 1-7

UTAUUNTY FTAUANIN A
NAIY i
(Wszy A-U)

1. NAUITY

1. Kuitio C, Rasri N, Kiriwan D, Unajak S, Choowongkomon K. M 1
(2020) Development of a biosensor from aptamers for detection of
the porcine reproductive and respiratory syndrome virus. J Vet Sci.
21(5)e79. p. 1-12

2. Tabtimmai L, Srisook P, Kuaprasert B, Thumanu K| M 1
Choowongkomon K. (2020) FTIR spectra signatures reveal different
cellular effects of EGFR inhibitors on nonsmall cell lung cancer cells.
J Biophotonics. 13(3):e201960012. p. 1-11

3. Sae-Lim P, Seetaha S, Tabtimmai L, Suphakun P, Kiriwan D, M 1
Panichayupakaranant P, Choowongkomon K. (2020) Chamuangone
from Garcinia cowa leaves inhibits cell proliferation and migration
and induces cell apoptosis in human cervical cancer in vitro.
J Pharm Pharmacol. 72(3): p. 470-480

4. Seetaha S, Boonyarit B, Tongsima S, Songtawee N, M 1



https://pubmed.ncbi.nlm.nih.gov/31595681/
https://pubmed.ncbi.nlm.nih.gov/31595681/
https://pubmed.ncbi.nlm.nih.gov/31875979/
https://pubmed.ncbi.nlm.nih.gov/31875979/
https://pubmed.ncbi.nlm.nih.gov/31875979/
https://pubmed.ncbi.nlm.nih.gov/32045846/
https://pubmed.ncbi.nlm.nih.gov/32045846/
https://pubmed.ncbi.nlm.nih.gov/32045846/
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1. Na9UIdY

1. Karpkird, T., Manaprasertsak, A., Penkitti, A., Sinthuvanich, C,, M 1
Singchuwong, T., Leepasert, T. (2020) A novel chitosan-citric acid
crosslinked beta-cyclodextrin nanocarriers for insoluble drug
delivery. Carbohydr Res. 498:108184: p. 1-8

2. Waiyawat, J., Kongsema, M., Sinthuvanich, C., Chienthavorn, O, M 1
Teanchai, C., Akkarachaneeyakorn, K. (2020) Fabrication of calcium
phosphate composite polymer/SLS-stabilized emulsion-based
bioactive gels and their application for dentine tubule occlusion. J
Oral Biosci. 62: p. 64-71

3. Kreutz, D., Sinthuvanich, C., Bileck, A., Janker, L., Mugaku, B., M 1
Slany, A., Gerner, C. (2018) Curcumin exerts its antitumor effects in a
context dependent fashion. J Proteomics. 82: p. 65-72.

4. Yingyuad, P., Sinthuvanich, C., Leepasert, T., Thongyoo, P., M 1

Boonrungsiman, S. (2018) Preparation, characterization and in vitro
evaluation of calothrixin B liposomes. J Drug Deliv Sci Rec. 44: p.

491-497
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Thienprasert, N.P. (2019) In vitro evaluation of anti-epidermoid
cancer activity of Acanthus ebracteatus protein hydrolysate and
their effects on apoptosis and cellular proteins. Oncology Letter. 18:

p. 3128-3136.

UTAUUNTY FTAUANIN A
NAIY i
(Wszy A-U)

1. Na9UIdY

1. Jevapatarakul, D., T-Thienprasert, J., Payungporn, S., Chavalit, T., M 1
Khamwut, A. and T-Thienprasert, N.P. (2020) Utilization of
Cratoxylum formosum crude extract for synthesis of ZnO
nanosheets: Characterization, biological activities and effects on
gene expression of nonmelanoma skin cancer cell. Biomedicine &
Pharmacotherapy. 130: 110552. p. 1-6

2. Ruangtong, J., T-Thienprasert, J. and T-Thienprasert, N.P. (2020) M 1
Green synthesized ZnO nanosheets from banana peel extract
possess anti-bacterial activity and anti-cancer activity. Materials
Today Communications. 24: 101224. p. 1-7

3. Khamwut, A., Jevapatarakul, D., Reamtong, O. and T- M 1
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1. HA9IUIY

1. Thenchartanan, P., Wattana-Amorn, P., Svasti, J. and M 1
Kongsaeree, P.T. (2020) Improved synthesis of long-chain alkyl
glucosides catalyzed by an engineered beta-glucosidase in organic

solvents and ionic liquids. Biotechnol. Lett. 42: p. 2379-2387.

2. Thenchartanan, P., Pitchayatanakorn, P., Wattana-Amorn, P., M 1
Arda, A., Svasti, J., Jiménez-Barbero, J. and Kongsaeree, P.T. (2020)
Synthesis of long-chain alkyl glucosides via reverse hydrolysis
reactions catalyzed by an engineered beta-glucosidase. Enzyme

Microb. Technol. 140: 109591, p. 1-9.

3. Tongtubtim, N., Thenchartanan, P., Ratananikom, K., M 1
Choengpanya, K., Svasti, J. and Kongsaeree, P.T. (2018) Multiple
mutations in the aglycone binding pocket to convert the substrate
specificity of dalcochinase to linamarase. Biochem. Biophys. Res.

Commun. 504: p. 647-653.

4. Arthornthurasuk, S., Jenkhetkan, W., Suwan, E., M 1
Chokchaichamnankit, D., D., Srisomsap, C., Wattana-Amorn, P., Svasti,
J. and Kongsaeree, P.T. (2018) Molecular characterization and
potential synthetic applications of GH1 beta-glucosidase from higher
termite Microcerotermes annandalei. Appl. Biochem. Biotechnol.

186: p. 877-894.
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1. HA9IUIY

1. Pimviriyakul P., Wongnate T., Tinikul R. and Chaiyen P. (2020) M 1
Microbial degradation of halogenated aromatics: molecular
mechanisms and enzymatic reactions. Microbial Biotechnology. 13,

p. 67 - 86

2. Watthaisong P., Pongpamorn, P., Pimviriyakul P., Maenpuen S, M 1
Ohmiya Y. and Chaiyen P. (2019) A chemo-enzymatic cascade for
smart detection of nitro- and halogenated phenols. Angewandte
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e

Introduction to biochemical process

Cell and cell components

Water and buffers

Structures and functions of biomolecules
4.1 Carbohydrates

4.2 Proteins

4.3 Nucleic acids

4.4 Lipids

5. Biochemical principle of enzyme action

0 o N o

5.1 Properties of enzymes

5.2 Biochemical catalysis of enzymes
5.3 Basic kinetic of enzymes

5.4 Coenzyme: structures and functions
Bioenergetics

Glycolysis

Citric acid cycle

Oxidative phosphorylation

. Photophosphorylation and carbohydrate biosynthesis
11.
12.
13.
14.
15.
16.
17.
18.

Fatty acid metabolism

Amino acid metabolism
Nucleotide metabolism

DNA metabolism

RNA metabolism

Protein synthesis

Regulation of genetic expression

Biochemical applications
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1.
2
3
4
5.
6
7
8
9

10
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10.

11.

12.
13.

Introduction to biochemical techniques

. Techniques for extraction of biomolecules
. Techniques for studying metabolism of biomolecules

. Techniques for studying molecular mechanism

Techniques for cell lysis

. Techniques for protein precipitations
. Techniques for protein purifications
. Techniques for protein determination

. Techniques for enzyme activity assay

. Techniques for enzyme kinetic assay

33U

. Preparation of chemicals and laboratory materials

. Extraction of glycogen from liver

. Biogenesis of high energy compound

. Determination of nitrogen metabolites

. Properties and functions of cell membrane

. Preparation of protein crude extract

. Protein precipitation by salt fractionation and dialysis

. Quantitative determination of protein concentration

8.1 Lowry method
8.2 Bradford method

. Purification of protein

9.1 Anion-exchange chromatography

9.2 Cation-exchange chromatography

9.3 Hydrophobic interaction chromatography
9.4 Gel filtration

Assay of enzyme activities

10.1 Spectrophotometric method

10.2 Thin-layer chromatographic method
Assay of enzyme kinetics

11.1 Determination of K, and V.

11.2 Determination of k.4

Quantitative determination of compound by enzyme assay
Presentation and Discussion
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1. Techniques in tissue and cell culture for DNA studies
1.1 Techniques in plant tissue and cell culture
1.2 Organogenesis and embryogenesis
1.3 Plant transformation techniques
1.4 Applications of plant tissue and cell culture

2. Basic bioinformatics
2.1 Biological databases and information networks
2.2 Sequence analysis
2.3 Primer design

3. Recombinant DNA technology
3.1 Genes and vectors
3.2 Isolation of DNA
3.3 Polymerase chain reaction
3.4 DNA ligation and transformation of competent £. coli
3.5 Screening and selection of cell expressing cloned genes
3.6 Applications of recombinant DNA technology
3.7 Isolation of RNA and cDNA synthesis
3.9 Realtime PCR

4. Optimization of protein expression
4.1 Vectors for expression of foreign genes in E. coli
4.2 Protein expression in E. coli

5. Protein purification by affinity chromatography

6. Protein characterization
6.1 Electrophoretic analysis
6.2 Western blot analysis

7. Analysis of protein-protein interaction

8. Determination of protein localization

9. Protein Engineering techniques
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Srunudlua i
1. Plant tissue and cell culture
1.1 Tissue and cell culture media
1.2 Plant tissue sterilizations
1.3 Plant tissue culture techniques and sub-culturing
1.4 Callus induction

1.5 Plant transformations and selections

W O O O W W

2. Bioinformatics
2.1 Genome database
2.2 Primer design

3. Recombinant DNA technology
3.1 Chemical and glassware preparations for recombinant DNA laboratory
3.2 Extraction of genomic DNA from plants
3.3 Quantification of DNA
3.4 Amplification of the target gene in plants
3.5 Cloning of the gene into E. coli
3.6 Transformation of plasmid DNA
3.7 Restriction analysis

3.8 DNA sequencing data analysis

AW W W W VW W W W

4. Analysis of gene expression
4.1 RNA Isolation
4.2 cDNA Synthesis
4.3. Realtime PCR
5. Optimization and expression of foreign genes in E. coli 3
6. Purification of recombinant proteins by affinity chromatography 6
7. Protein characterization 15
7.1 SDS-PAGE
7.2 Native-PAGE/ Zymography
7.3 Western blot analysis

W

8. Protein Localization

[on

9. Discussion
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Srunutalususses
1. ¥ANNTT WAALAZNTTUIUNNTVDIANNIANW 1
2. serdyutetiduiiedosaniafinm 1
3. arwdiuguuasmedalunsatasnuedn 1
4. mmi’ﬁugmlumiﬂﬁﬁﬁmu WAZATLTITULALITILIUTINVDIUNINGIANENS 2
5. sfoansuazayvediius 2
6. MIRAUIYATNAN 2
7. ssuumsvimsaanmluaniuyseneuns 2
8. AllAn1siLaue 2
9. NSWEUTIBIY 2
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Fruaudalusussene

1. Structures and functions of carbohydrates 1.5
2. Biogenesis of carbohydrates 1.5
3. Biochemical techniques for studying carbohydrate research 1.5
4. 3D Structures and functions of nucleic acids 1.5
5. Replication, Transcription, Translation in Eukaryotic cells 3.0
6. Regulation of gene expression 3.0
7. Biochemical techniques for studying nucleic acid research 4.5
8. 3D Structures and functions of proteins 3.0
9. Degradation of proteins 3.0
10. Biochemical techniques for studying protein research 4.5
11. Enzymes and their regulations 3.0
12. Basic catalytic mechanisms of enzyme reactions 3.0
12. Enzyme kinetics and inhibition 3.0
13. Biochemical techniques for studying enzyme research 3.0
14. Structures and functions of lipids 1.5
15. Biogenesis and degradation of lipids 1.5
16. Biochemical techniques for studying lipid research 1.5
17. Biochemical application of biomolecules 15
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1. Business innovation mindset/market research 3
2. Design thinking and research for bio-business development 3
3. Overview of Biochemistry research and applications 1
4. Biochemistry Innovation in Medicine and Pharmacology 5
5. Biochemistry Innovation in Energy Production 3
6. Biochemistry Innovation in Agricultural industry 4
7. Biochemistry Innovation in Food industry 5
8. Field trips 3
9. Business model of Biochemistry research 6
10. Start-up/team building/pitching techniques 3
11. Project pitching 3
12. Intellectual property management 3
13. Special lecture from innovators 3
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Srunutalususses
1. WdeTualiniwnuiiluana 6
2. 7T RANNPUNTUNNE 6
3. YT IATNNIUNSINEATIUNGUNY 6
4. FtaBuainnenunsinenstungude’ 6
5. vtetuainanumalulagtininuwasuinn sy 6
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Abridged knowledge in topics

1. Role of water and buffer solution 3
2. Structure and function of carbohydrates 3
3. Structure and function of protein 3
4. Structure and function of nucleic acids 3
5. Structure and function of lipid 3
6. Enzyme 4.5
7. Coenzyme 1.5
8. Bioenergetics in biological systems 1.5
9. Metabolism of carbohydrates 6
10. Metabolism of proteins 6
11. Metabolism of nucleic acids 6
12. Metabolism of lipid 4.5
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1. anudfyuaswiiivesiuay ilessensyurumstueineluead 2
IassassvesaduazinallansueneIrusznouveLsas
Tassaauazuthiivesanslulewnsn uaznsussend

lassadanagntingnesily uagnsussens

2
3
4
5. Tassaiauazwihfiveslusiu madanisuenlusiu uaznsussend
6. lanauuazuiinfivesnsaionddn uazn1sUszegnd

7. Tessairauazwinfiveslufy uaznsussend

8. wwulwl waznisissufisenveseuled

9

sauraniveuoulyl n1sdudiwaaeule uaznisuszand
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10. 1AS9A519AEMUNVRIANNY AT UNUIYLUWNUDATY

334

IS



1A11A$951873%1 (Couse Outline) a4 01402313 Fuadl Il 3(3-0-6)

Srunudilususseny

1. myvimihiivessuluinagmsnuay 1.5
2. LUNUDATULALTING 19U 15
3. Wuvuedduvesnsiulamnwarn1snIuay 6
4. NININIATAINUALNITAIUAL 3
5. BIdUATIZYveIEnTUSENBUNAMUGILAENITAIUAL 3
6. NITHUATIERAILUES 3
7. wunuedduvesluiuiarnisaiunu 3
8. LULVUDATUVRINITEANUNIADLILY 3
9. WwuvueaTuvasduasizinineziluuaznismiuny 3
10. LUNUATUYBINITESLazaanedindlelva 3
11, WILNUDATUYDITIFUATILH LA YD UIUALDULD 4.5
12 WunUedTuYestidunszionsioue 1.5
13. LUUNUDATUYDTIFUATILALUTAU 3
14. nsuanseanLarn1IAIUANNISLantsanvasdululnsuaslen 3
15. Mymasuvesiduewazinaluladnefioue 3
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Srunudilususseny

1. nsldieSessiomedund 1.5
2. p3esfiierived waznisuilui 3
3. ASeuTURSTRY uardansuaunsig 3
4. ndnns waziadesiievnslasulnas i 1.5
5. aflavedasuiinns i 1.5
6. in3owsnansiiluanalusiuliiuians (FPLC) 1.5
7. nsedlanninnfiveanaanssaurgs (HPLO) 1.5
8. sawialasulansm 1.5
9. desdiininsTriFiauarniaindeuiidngialaiinvesanstluana 3
10. w3aslulpsalay 3
11, 1A309dATIZI WS eIaNTuTD IS We 3
12. edeuiinuTinnmariinszsiansiugnssunuusnluli 3
13. 1adliiAui 15
14, g’fﬂaam%mmwhm 1.5
15. nannsatunlnsalnl 1.5
16. wiatinaiUnlnsalnUuuuige 6.0
17. wugaunlnsiuns 4.5
18. 3asdunsziuazyaduvesiusiu 3
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Biological database search and data retrieval

Analysis of ORF, exons-introns and restriction digestion sites
Validation of results from DNA sequencing

Regions of similarity between biological nucleotide sequences
Functional elements and conserved regions

Phylogenetic analysis of nucleotide sequences

Prediction of RNA structures

Recent applied bioinformatic tools in biochemistry research

Tools and databases for protein analysis

. Bioinformatic tools for protein production

. Protein sequence alignment and evolution analysis
. Analysis of protein motifs, domains and families

. Analysis of protein properties and function

. Prediction of protein structures and folds

. Homology modeling and structural analysis
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Srunutilusussens
1. audRwagnsvimihiiveseulsd 1.5
2. NUeMVINaREns 3
3. msAnwRanssuvedeulud 1.5
4. vauraniveoulel 6
5. msfudsfanssuvesoules] 4.5
6. nsmuAuRaNIINvedeulyl 4.5
7. wénnsiugnilumsissjseesenlud 3
8. nalnnssauisenveseulsdlungusingeg 15
8.1 mvinuveseulwilungy hydrolases wag lyases 6
8.2 myvhnuveeulwivengy metalloenzymes 1.5
8.3 mavihauveseulesllungu oxidoreductases 3
8.6 mvihaureeuleiingy transferases 3
8.8 mavnuveeuluingy ligases uag isomerases 1.5
9. Fuseufizedanmiilalelusiu 3
10. MmsUszgndteuluduazinalinnisoules 3
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6.2 LIAMBS LazlwaalanUuy
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6
7
8
9

. Protein structures

. Biosynthesis of proteins

. Protein folding and stability

. Protein-protein and protein-ligzand interactions

. Protein structures and functions

5.1 Peptides

5.2 Hormones

5.3 Antibodies

5.4 Protein kinases

5.5 DNA/RNA-binding proteins
5.6 Motor proteins

5.7 Photosynthesis proteins
5.8 Protein channels

5.9 Transporters

. Overexpression and purification of proteins
. Protein structure determinations
. Proteomics

. Protein engineering

10. Current research trends in protein biochemistry
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Srunudilususseny
1. esfUszneu waznalnmedueiivessyuuidledoioiu 4.5
2. 83AUTENBU waznalAmstialivesssuulseam 4.5
3. eAUs¥NOU wavnalnesdiiaiivesssuunsua iy 4.5
4. psAUsEnev uavnalamaduaivesszuundmiie 4.5
5. 83AUTENOU LaznalAMetiladivesssuutuay uwagminaisiy 4.5
6. osrUszneu waznalnmsduafivesszuunyuisureieon wasdaden 6.0
7. osUsEnaU waznalnvneliaiivesseuugiauiu 6.0
8. aIAUsEnaU waznalamstiadivesssuumadumela 4.5
9. ®IRUsENaU uaznalnedaaiivassuvduiug 1.5
10. 29AUsENOU Waznalnymsduadvessyuuneulsviolasaasluu a5
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1. Plant cell wall: structure, properties and biological functions 3
2. Structure and function of plant cell organelles 3
3. Plant genomes and gene expression 5
4. Gene regulation in plant development 1
5. Plant lipid metabolism 2
6. Photosynthesis 3
7. Photorespiration 3
8. Carbohydrate metabolism 3
9. Nitrogen fixation 3
10. Phytohormones and related substances 9

10.1 Auxin

10.2 Cytokinin

10.3 Gibberellin

10.4 Ethylene

10.5 ABA

10.6 Other plant growth regulators
11. Plant pigments and other secondary metabolites 6
12. Applications of plant biochemistry in agriculture and industry 3
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1.

Introduction to biochemical technology

. Basic in fermentation technology
. Fermentation kinetics
. Enzyme technology

2
3
4
5.
6
7
8
9

Immobilized enzyme

. Environmental biotechnology
. Biotechnology for fuel production
. Flavor technology

. Biosensor

10. Biomaterial

11. Drug delivery system
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