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3. NANgAIUAYa1NTELHDY
3.1 NANGAT UHU N WUU N 2
3.1.1 Swauniteinsunanandngns  Litleendn 36 viqefin
3.1.2 assadnravangns

n. A3ven Tiitesnin 12 viein
- duuun 2 Whefin
- I enUiAY 2 wein
-Jyneniden  lalvesnin 8 Waein
2. Inenfiwus laitloeni 18 vsfin

3.1.3 5787991

. Aven Lidewndn 12 wiowdin
- duun 2 Muwnn
01402597 dunun 1,1
(Seminar)
- AenUsru 2 wuehn
01402521 Lﬂ‘%‘mﬁamﬁmﬁ%’uqq 2(2-0-4)

(Advanced Biochemical Instrument)

- Jyeniden ldsendn 8 iaefia
ThdenFeuneinetemeluil Lithenit 8 misinnsdiiouivinefinusies
n1 24 wiwin WAndondouneinluvdngasiin tielmheAnsumasamangns
luivesnia 36 wihefin
01402511** Faafinsvimiiisesiuead 2(2-0-4)

(Biochemistry of Cellular Functions)

01402512 Tassafreuwagmavimthilvesdiliana 2(2-0-4)

(Structures and Functions of Biomolecules)

01402513** Fuafiwunueddudugs 2(2-0-4)

(Advanced Biochemistry Metabolism)

01402522 walidugemsdaaivasnsaiondan 2(2-0-4)

(Advanced Techniques in Nucleic Acid

Biochemistry)

01402531 %’;Lﬂﬁﬁmﬂauﬁmmaﬁguqa 2(1-2-3)

(Advanced Computational Biochemistry)

** g IrUTuYs
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01402541 NNRBNLUUFIEUDY 2(2-0-4)
(Inhibitor Design)
01042542 Fuailvadlusiudug 2(2-0-4)

(Advanced Protein Biochemistry)

01402551** Fuaflvaalsalusyud 2(2-0-4)
(Biochemistry of Human Disease)

01402552 Fuafinisunnd 2(2-0-4)
(Medical Biochemistry)

01402561%  Fuaidugdluii 2(2-0-9)
(Advanced Plant Biochemistry)

01402572 Fupilveansuiudiludnd 2(2-0-4)
(Biochemistry of Animal Adaptation)

01402581* Aenssulusau 2(2-0-4)
(Protein Engineering)

01402583 msmuaumsuaiisviugalunuanseanvasiy 2(2-0-4)
(Advanced Biochemical Control in Gene Expression)

01402585* WA IANTIN 2(2-0-4)

(Bioinnovation concept)

01402586* HUsEnauMIMIETINW 2(2-0-4)
(Bioentrepreneur)
01402591 WANANTINEN T UAI] 3(1-6-5)

(Research Techniques in Biochemistry)

01402596 Souanevneduadl 1-3
(Selected Topics in Biochemistry)

01402598 Uy ieie 1-3
(Special Problems)

A a o o v w al a ¢ & - e w
wa/mioiviiisitestugramnssuiilaseuluansingmanivionusbus Allsd
01XxX5xX laitfosndn 2 mizefin Madllieglunasidvesimiiniaivmiadsvenu

a9 uaglasuayiRnAnURATMAnINeNRY

¥, Inenfinug Litlowndn 18 wuqefin
01402599 Inednus 1-24
(Thesis)

*sredenUalu
** geiviuUi
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(Intensive Biochemistry
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3.1.4 WEAILAUNITANEN

Ui 1 namsAned 1 Frunumiiein (u.ussee-u UfuRns-wAnvimeaues)
01402597 &yl 1
Jynaniden 8(--)
7 9(--)
U 1 mamsAnunil 2 Faunthefia (. ussene-su.UfuRnns-a Anyidmeaues)
01402521 \Aasfionisdauaiidugs 2(2-0-9)
01402597 duuun 1
01402599 Ineniinug 6(--)
D) Jwneniden TS
594 9(--)
Uil 2 mamsfinundl 1 Frnumthein (va.ussong-u Ui iRn1s-va. Anvimenules)
01402599 nenfimus 9
574 9
U 2 mansinundl 2 Snnunhein (wu.u53e18-90. UfURNS-vu. Anwimenuies)
01402599 Aneniiwug 9
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3.1.5 A195UNES18Y

01402501

01402511**

01402512

Faadlnuuidy 3(3-0-6)
(Intensive Biochemistry)
Taseadsuazmifinsduaiivesmslulawmsym Tsiiu &fia uasnsniiinddn
unselaseulesl wunued@uvesnstiluana nsmuAuNSIERIeanYBIEl
Biochemical structures and functions of carbohydrate, protein, lipid, and
nucleic acid. Enzyme reactions. Metabolism of biomolecules. Controls of

gene expression.

Fapfinsimiiiseduead 2(2-0-8)
(Biochemistry of Cellular Functions)

Asvuddlusiunsluead nsuenUssanuaznsidenedlusiu ssduseney
mednaiiuaznalnnisvaueeddasiiaenead audiwagnissudsinailode
nalnmsaneleudyanasewinaead Tufamsaeloudygrasuauidn naln
sedulaianavesiginsveagad nsnigvaagadnuimun eelaid Funidves
ML guaiauveInzie wiloufindueaunia

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. Autophagy. Biochemistry of growth and

development of cancer. Cancer epigenetics.

v o v ol =
Tssadrauazmsivtnvestiluana 2(2-0-4)
(Structures and Functions of Biomolecules)
v o 8/ A‘-'I -l oo =l 1

Thssasne mavimiii nssvaunstaiduasesiuavnisaaeansdiluanalungy
5 = e ~ LY
Wwa nsadaadsn Tusiu wagluly

Structures, functions, biosynthesis and degradation of biomoleculesin the

groups of sugars, nucleic acids, proteins and lipids.

** 517Ul
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01402521

01402522

dyAa. 2

Tuailaunueddudugs 2(2-0-4)
(Advanced Biochemistry Metabolism)

whiuenwmilennuthiindnuesinanswazioulusiluitiuunueddu wunued
Fuveinisdansiviaisomissesiisndu Suuasmunuedfuvewidnidin
LunUeATvaINTSNIAY NsdeasvesnuaiiGauazn1snelsagiiud anudiiug
serhasunueaTuuarmaSyiul nsdinwifsatuaunanuuedfuiiaund
Srnssuunueadudminsadrearseangniniaiinw wardduunueddui
wnnglui

Moonlighting functions of enzymes in metabolic pathway. Metabolism of
essential trace elements. Circadian genes, and metabolism. Metabolic
inflammation. Quorum sensing and allergic diseases. Relationship between
metabolism and development. Dysregulation of metabolism. Metabolic
engineering for bioactive compound production, and distinct metabolic

pathways in plant cells.

Lﬂ%aﬁama%"mﬁi?uga 2(2-0-4)
(Advanced Biochemical Instrument)

WANNNT mﬂﬁmLazﬂﬁﬂm%‘nwmﬂ%‘mﬁam\i%amﬁﬂsuqa nsUsEgnAluNTg
39y vetuad

Principles, techniques and maintenance of advanced biochemical

instruments. Applications in biochemical research.

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

wdnms wada wazmaluladvesnsainddn wadanisigersuaznisiaay
Buduge melulaBdugedwiunsinsminsaiiandsn wiadiadugedmiviasize
wiirfivestu waluladvesweuniued walulafusand savuiemaluiana n1s
ihlulduasnnsuszgna

Principle, technique, and technology of nucleic acids. Techniques in
advanced PCR and gene cloning. Advanced technology for nucleic acid
analysis. Advanced techniques for functional analysis of gene. Aptamer

technology. Molecular marker technology. Implications and applications.

** gedrUiuuge
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01402531  Fualldsneuiiumeivugs 2(1-2-3)
(Advanced Computational Biochemistry)
Frasaumanasguteyanisdaad nislaaunasnisadranaada nns
Usgneviduihndlelvd wasnsiaveludigudeya msltameidluadiouiio
mMsvineiiutasdiumunu nseenuuuuazUssyndensiduiele nsiiauifies
awiuuazlassainevedusiu. maviunelassadevedddsiu. mevildduluang
myimszilasadeaudd  nsdunasnatnvesiusiu uaslusalefind
Bioinformatics and databases in biochemistry. Cloning and plasmid
construction. Nucleotide sequence assembly and submission to databases.
Comparative genomics analysis. Prediction of gene and regulatory elements.
Design and application of RNAi molecules. Alignment of protein sequence
and structure. Protein structure prediction. Molecular visualization. Analysis
of three-dimensional structure. Protein docking and dynamics, and

proteomics.

01402541 N199DNLUURAIEUES 2(2-0-4)
(Inhibitor Design)
w « YY) = v oo o
nanMIERaUnarmanswasnistusuaulesiiien1seanuuusiduds anuz

aan

Tumsidsufiseseulel ueufvedisafiten Aamnisvenoulesflunig
Jusass Basramlassadsvesaniusunsuddu mseanl,l,uuﬁaé’uév'aﬁﬁqw%qq
nsnsremnsneriluiisidutensissnuavesfitey

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.

01042542 Fuafvadlusiuduge 2(2-0-4)
(Advanced Protein Biochemistry)
dumsiseveslusiunasimaiinnsiinsiey TUsilednd mandnlusiu
gneen nsnauUslusiulnamaiiamanduasiinenseduluana msseniuy
TWsfuwasung
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01402551**

01402552

yAo. 2

Protein interactions and analytical techniques. Proteomics.
Recombinant protein production. Protein modifications by chemicals and

molecular biology techniques. Protein and peptide design.

Fuadivedsaluuywd 2(2-0-4)
(Biochemistry of Human Disease)

anduiusneadtinvestailuanaiulsasie 4 anuRaundludtiuunueddy
o o ] 1 L3 JJ = = (Y]
auuﬂﬂqmmwmiiﬂmo 9 Tunywe IiﬂmmnwﬂuﬂuamuawamEJ’J'wu AU
= = o al 1 [ v ¢ =
NﬂUﬂmmadﬁaﬂuumﬂmwmn‘usx‘uuﬁuwuq TsAannssuudszam lsauazmsin
&' al = s - ﬂu QL 1
Weanlifa lsnvsvesiiomis lsnindogUilu

Clinical correlation of biomolecules with various diseases. Abnormality
in metabolic pathways leading to symptoms of human diseases. Disorder
of bone, connective tissue and ground substance. Endocrine and

reproductive diseases. Disease of nervous system. Viral infections and

diseases. Aging skins. Emerging infectious diseases.

Fuadnisunng 2(2-0-4)

(Medical Biochemistry)

@ 3 3 = s

VANN15VDITAAA WA UWHaaENISHALITeLEas AU R autRves

fY o a a 2 ' & i ) ‘Y o a 4
LARRNUNTLUA ‘Waﬂﬂ’]‘i'llﬂ\iﬂ']'i?ﬁ']\ﬂwu'ﬂﬂ\‘llauﬂLﬁaltaﬁ'@?&l?g LHAARNUNUUALND

v ow @

s = v ¢l|J - a = [J
ATTINYATIAINTIUNITATNIUDLED WANAITY BNTEUUNUANNU ANYSIUNY

Y

a v L2 = a = &‘ .
’UE]ﬁ‘a'BUUQNﬂNﬂuLLaBUWUWW'Lun'I’JS.Qlll")tﬂ'u AIAALTBUAY NIT8NLEU N9

ADUANBIWBNITENLAULALNISANIULEA LsAnarasAnUnRfABaTeefunig
Shuau unumvesansdenandlunissniaululsausdeuaznisuszgnin
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 responses and
tissue repair. Inflammatory diseases and disorders. Roles of inflammatory

mediators in tumor, and therapeutic applications.

* w3viulye
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01402572

01402581*

daa, 2

Funfitugdludiy 2(2-0-4)
(Advanced Plant Biochemistry)

Miuuassruunsdadygaluiiy ddsinas msdedygusseylng ans
Lﬂﬁﬂuuﬂawﬂq%'ami’flumimauauawmnTsmquaaﬁqda'dwmsﬁaaq Woawe
duuedlng unafey unauoniu szuvdsdnauas nsdsdyanavessaslyy
WY n1sdedygauasnisnovauswesiunteldaniszaionaind wandey
Fupdvosnsvaurvesnen 10 lwadduiuguaziudn n1sazauuvamdny
d1vee Fualun1sidguaznisenvenudn TuAdveINsmBLaENSUAYIIVE
Wy uazmaluladtinmlunsauntugily

Receptor and signal transduction in plants. Signaling molecule. Long
distance signaling. Biochemical changes in response to regulation of second
messengers, phosphoinositide, calcium-calmodulin. Light signaling system.
Plant hormone signaling. Plant signaling and response under environmental
stresses. Developmental biochemistry of flower, root, gamete and seed.
Accumulation of storage reserve. Biochemistry of seed maturation and
germination. Biochemistry of plant program cell death and senescence and

plant biotechnology.

Fualvoansusumludng 2(2-0-)
(Biochemistry of Animal Adaptation)

nsrvIUNMITAlvesd ieanwiinden  MIvSusmeduaivesdng
sonsfleandion dgnasaneuasguvgd nalamedaedilums Yiuugs
NUABANILANULATEA

Biochemical process of animal adaptation to environment. Adaptation
to oxygen availability, solute and temperature. Improvement of

biochemical mechanism for stress tolerance.

Arnssulusiu 2(2-0-4)

(Protein Engineering)
wailaseg Tumallagimnssulusiu msvssgndliimnsaiusivly
TWlawuwes nsinwilsn uavitag

Techniques for protein engineering technology. Applications of protein

engineering in biosensor, therapeutic and biomaterials.

* i Ualva
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nsmuauvnstaiiseAuaslunisiwanseanvasiiu 2(2-0-4)
(Advanced Biochemical Control in Gene Expression)
uniueennsAIuANNIskanseanvesdu laswinuasnsisesialmivedagin
i efiawing nsmugunswaneanvesulaaefawing nsnsuaniud
waznalnmsmussiluszdunsuaaiudu msmuruluszfundaintamsuaasy
Huuaznalnussersidueluauds msmuaunisuanieanves Buiulsa,
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 silencing. Control of gene

expression related to diseases.

WUIANTIINNTTU 2(2-0-4)
(Bioinnovation Concept)

nIgwIuMsAa MsAnaiassd nsuitym nsusvandldnnsfnasreassd
wazwInnTsunsuaiivalulad ninennsdinmuasdauinnssy

Creative thinking. Innovation. Problem solving. Applications of creative
thinking and innovation of biochemical technology. Bioresource and

bioinnovation.

fusznounsnetiinn 2(2-0-4)
(Biointerprenuer)

wwannsiuguszneunismisdainm winnssulumagsfa nsliased
ninddunndyyr nadugsianediniw nmsdanisuien nguusuas

|
Voo ow oal | (=3

fethiuliAetotugsivtanm wsugitanmluedenyiusenideds ms
Favidmnensiauniidedu Medwesgsiamedanmitusvauanudide

Bioenterpreunership concept. Business model innovation. Intellectual
property analysis. Finance in biobusiness. Firm management. Law and
related regulation in biobusiness. Bioeconomy in ASEAN. Sustainable

development goals: SDG. Examples of success biobusinesses.

* ey bl
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01402596

01402597

NAo. 2

wadAN1IEMaTadl 3(1-6-5)
(Research Techniques in Biochemistry)

winnsuasseLduuiBIdenetuall nsieseiligyitessyshidesuide
nsnusmdeyaienmsruaumside nmssvyiegaasinaia nsliasesd
MIedUIEuarNITINTNG Madsusisny Mstaue warnswsouiients
fmailuansans SSussTuuasnITUsENRRANISINeTmEns Audasndouas
nsUguwgIualuiesufdinas ulsvieid vaduauidedlduy wduay
dnmaaes Nsveandnsdns mdemduailusedutiyyiv wasmsidou
8939

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 and preparation
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.

FoaansvnaTaund 1-3
(Selected Topics in Biochemistry)

Fouamemedauailussiuuiggln Widedeavfoulvluuraznn
N9ANY

Selected topics in biochemistry at the master’s degree level. Topics

are subject to change each semester.

GGG 1

(Seminar)
nsthiauekaraiivsievhdeinaulameduaillussiuusygnlv
Presentation and discussion on current interesting topics in

biochemistry at the master’s degree level.
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NAa. 2

01402598 Ugymiiay 1-3
(Special Problems)
nsAnwAuAIMTAlssAuUS Yy nkazS UGS sadsuduseny
Study and research in biochemistry at the master’s degree level and

compile into a written report.

01402599**  Anendinus 1-24
(Thesis)
nsAnwIdenduadiseiudiyglnwasSeussadoudinedwug
Research study in biochemistry at the master’s degree level and

compile into a thesis,

** qeivUTulye 26
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6.2 nadwsAnTuAUNAR
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7. feSuneTeivl (Course Description)
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Techniques for protein engineering technology. Applications of protein engineering in biosensor,
therapeutic and biomaterials.
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Creative thinking. Innovation. Problem solving. Applications of creative thinking and innovation of

biochemical technology. Bioresource and bicinnovation.
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Bicenterpreunership concept. Business model innovation. Intellectual property analysis. Finance in
biobusiness. Firm management. Law and related regulation in biobusiness. Bioeconomy in ASEAN. Sustainable

development goals: SDG. Examples of success biobusinesses.



8. ®sdfHau
= = P
Twaudamuiivinglu ure. 2 mnail 3 4o 3.2

= o A o a . .
9. WHUNUARINTINTZANEATUTURRTBUINAST AN SI3BuSINMaNgAsg51839 (Curriculum Mapping)

= =l
TeazBamuivinglu ume. 2 vined 4 4o 3



O I Y

WUULEUBYaUUUeT18 7Y

sEAUUMTInANE

MA TN ANLAVETF RS

.40, 2-2

umheia (s uTIes-w U fiRNs-vuAnvidenueg)

TEIY 01402511 2(2-0-4)
FoFvnrelne Fupfinsyhwthisesuiad
ﬁﬁmmmﬁ'ﬂﬂqv Biochemistry of Cellular Functions

- ar =) s al o o A‘
Meiviiiveuiuuyeglumnivssdutadiofnm

(V) Avenlumdngasimeremansumliodin aruniundaied

() Fvnentady

(v) A uenidon

() IwEnmsdmiundngss........

iouIounnney sl
£

= o a Pl
noaFsunsouiy ludl

=3 d
UM
=3 d
1Y
=

s

= ° a
FunInvinseien

Wguszaedlunsmu/diulsaedn

A 8 \wou nuAUS w.el. 2565

6.1 AnushAnyuessIvUasANaTunsUTUU Y

s a =l o v oo oa ¢ a o d =t W < a
UIMMIAUNTIRUIMNTEAULYAA ﬁ‘jU?]El’ﬁﬂﬂL'UE!&JIEN'U?LﬂMﬂUMﬁ']ﬂLLﬁﬂﬂQﬂi'ﬂJﬂﬂﬁlﬂaé 3D

Lsaifierdostuamulnunfveawaduasianssuveead Faduidomanuiiddylumansdaiad sudaduod

3 W av dd v o ¢ ) a o oy v oa v v
rngdmiunviteniedesiuiead msvsulpmgniielinseurquivinemstueadlutlaqou

s da & o a
6.2 WaawsninYuiulian

6.2.1 annsnaduiemsvudslusiunmeluead nsuenUsunvuaenisidenveslusiy

6.2.2 mm'iﬂL%u‘laﬂ.ﬂiaa‘?ﬂwaﬂﬂiqiﬁwaqmaa’aiam’hﬁ

6.2.3 mmmaﬁmana‘lnmid'}aiauﬁmrmmssw’hawaénuﬁamimUiaué’cyzuwm%’ummﬁﬁn
6.2.4 aunsnszysveyine liginswad wavesunenalnseduluanavesipgsnsvoasad

6.2.5 AN IDIMUNTTANISILVBATASI N UALaLD Dl ulUisannsausseeEomnig

wigwasuduaiivewess

7

mMutsuiisunsuudgssein
YTV MeUTUUY feiluAruua
01404511 Fpiinmsvimiiiseiuead 22-0-4) | 01404511 Fuadmsviminfiseduigad 2(2-0-4)
Biochemistry of Cellular Functions Biochemistry of Cellular Functions
Inideadounnou 1l Iniifeadountey i
Tiideaieundeuiy s Iniiveaioundaudy L
feBuneeiv (Course Description) AeBureTIEIY (Course Description) - Viuugedatune
msvudslusiuneluiwad nasuenUssinnuay msvudellsfiumeluead nsuenUsueinnuay | 5769
msdeuvesTusiy afusEnaunsluaiuaznalnnig | nsdouveddusily aeAUsEnUN T LATiuanalnnis
Mmouedlassiveuradantfuaznisvuderinuidaiie auedlassivenead audfuasmstudeinuiiade
nalnnstieleudygasewituead swdinisdieleu nalnnsineloudyainsewinead saiamsenelou
dygrasumnugdn nalnsyaulianavasipdnsveased dygnafuanu§dn nalnssiuluanavesiginsveawad




FIIYNRY

MUl

ﬁa‘fmﬁwuﬂm

MImevedgadnmimun Maalguasinutaiaiives
e

Intracellular trafficking of proteins. Protein
sorting and degradation. Biochemical constituents and
mechanism of action of cytoskeleten, 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.

nsmIgvaNgadn iU el Tundveanisedy
i vawad efnfndvozise

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. Autophagy. Biochemistry of growth and

development of cancer. Cancer epigenetics.
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Moonlighting functions of enzymes in metabolic
pathway. Metabolism of microbial biomineralization
and essential trace elements, circadian genes, and
metabolism. Metabolic inflammation. Relationship
between metabolism and development.
Dysregulation of metabolism, and distinct metabolic

pathways in plant cells.
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Moonlighting  functions of enzymes in
metabolic pathway. Metabolism of essential trace
elements. Circadian ¢enes, and metabolism,
Metabolic inflammation. Quorum sensing and allergic
diseases. Relationship between metabolism and

development.  Dysregulation  of  metabolism,
Metabolic  engineering for bioactive compound
production and distinct metabolic pathways in plant

cells,
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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, Aging skins and

emergence diseases.
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Clinical correlation of biomolecules with various
diseases. Abnormality in metabolic pathways leading
to symptoms of hurnan diseases. Disorder of bone,
connective tissue and ground substance. Endocrine
and reproductive diseases. Disease of nervous system.
Viral infecticns and diseases. Aging skins. Emerging

infectious diseases.
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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, developmental biochemistry of
flower, gamete, seed, and biochemistry of plant

program cell death and senescence.
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Receptor and signal transduction in plants.
Signaling  molecule. Long distance  signaling,
Biochemical changes in response to regulation of
second messengers, phosphoinositide, calcium-
calmodulin. Light signaling system. Plant hormone
Plant

environmental stresses. Developmental biochemistry

signaling. signaling and response under
of flower, root, gamete, and seed. Accumulation of
storage reserve. Biochemistry of seed maturation and
germination. Biochemistry of plant program cell death

and senescence and plant biotechnology.
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Research study in biochemistry at the

master’s degree level and compile into a thesis.
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