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01455101

=
AANISANEN 2

01416490

Fruwdieiin (n.ussene-auUjiRns-sufnweenues)

Fuedl 1l 3(3-0-6)
fugmansuszansuas ooy 3(3-0-6)
Fransaumeiieady 3(2-3-6)
Jgewiziden 3(--)
v naenies 3(--)
INFNIUTEINA AW 1 3(--)
57U : 18(--)

Srwumiienn (e ussene-vadjoinis-su.Anwidaenues)

dunun ' 1
Tassnuiugamans 3(0-9-5)
msleslanludlnusystiu 3(3-0-6)
Taawziden 6(--)
Tgudenes 3(--)

574 16(--)

Truruvieiin (wu.ussere-su UfuRnms-au.fnvienutes)

anfiafinen 6

4 . ' 6
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01416311

01416312

01416313*

3.1.5. ABSuneTein
3.1.5.1 neiniidusiadrmomdngns

infugeEns 3(3-0-6)
(Principles of Genetics)
TiifeaFeuinday : 01424111

waduavopunuadiieatesiuiugmant msdhevenugnssasewinglailvga
uavlsileda uinmsdienestugnssuvssinisauazngaimaniy MAYYIBYBING
lulea d@1HUgNTI MsiiesazmteILYl MeieuesdulasmimuauTiundy
vesBusaslasluloy Wugmaniuiinauarussens Wugnssuueniiuedos Wugrans

L

iU

Cell and organelles re-lated to genetics; genetic inheritance during mitosis and
meiosis; Mendelian inheritance and probability; the extension of Mendelian laws;
genetic materials, replications and repair; function and régulation; gene and
chromosome mutations; quantitative and population genetics; extranuclear
inheritance; evolutionary genetics.

WugransufuRnns 1(0-3-2)
(Laboratory in Genetics)
IriidipaTounnien : 01416311 viewdeuru

Ujianmsdwmiuisvdniugenans

Laboratory for Principles of Genetics
mwdanguluiugmens . 2(2-0-6)

(English in Genetics Context)

ATUTSTNBLABAUTITURAIY 977 ATweung FTINTIBNGY UaLLENANTITINT
meIngans Aifetesiuiviugrnansifewmuninusmenuunfasldiiam
wianlunsudeduitludumsuseneuerin uasfindendnisaeiondeuly
awAnsulng

Lectures and discussion about articles, news, movies, textbooks, and scientific
documents related to genetics to develop English skills for students and prepare
them for competitions, both in the future works, and higher level of study after

AEC starts in the near future

* Fy e lwal
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01416421

WugFansuye . 3(3-0-6)
(Human Genetics)
= IJ =} 1
Afinefuuninou : 01416311
' ot =t 4 =
nMstneveniugnssuYesyEEMuvanaee winfinesnginsTuvesdiuuaslasTulox
[ Ve o o ool maa & e & i L = o
dwgmailviguiinind Bn1Afade mytauazanstidinuieaiulsams
WugnsaumazmsUszgnaemuiiugmeandduylulad fusenansluans fugmanives

wad Wugaanifuusd uaivredanedounouyed Wugmaniussrnsuasnis

a e o w <
- Fiwnnsitenanntilaugemansuywe

01416422**

01416423

Mendelian heredity in human, function and behavior of genes and
chromosomes, diagnosis, therapy and genetic counseling of inherited diseases,
applications of immunology, molecular genetics, cytogenetics, cancer,
environmental hazards, population and evolutionary in understanding human
genetics '
WusAEnSHY. , 3(3-0-6)

(Plant Genetics) _
JuiidesFeusnio : 01416311

LLmﬁrﬂﬁugﬂumaﬁuﬁ‘mam%ﬁﬂmzﬁ'ﬂumqa NSATUANATSLERAIBBNYREU N3
Anneiilunveweiuniuadluadfnuaznisaneneaiugnssusiundlalymaidu nns
Wiy MsuwendnunwmAlasTuunsEURuSvesiy Ensvnansdildlunisfine
wugnssuvesialussiuluana

Basic concepts of plant genetics at the molecular level and its applications,
regulation of gene expression, genomic analysis of organellar DNA, cytoplasmic
inheritance, plant development, sex determination, reproduction and breeding
systems, experimental approaches in plant genetic studies at the molecular tevel.
Wusmansdnd ' 3(3-0-6)

(Animal Genetics)
JyrfieaSeusnrio : 01416311 videwdaury

'3

é’ 1 at s A L4 ot L7
nuguMTMeavensnelssiugnIsuLasnsUssgnalite ldlunsuSuU seiugde

A o d L Ly ot &
affuariugeaniUssynsissgnAlilunsnausmeas waniguasuSulqaiug

h]

L'
L4 o

WugNIIUTBIRNwsRUALALANBIE TN Snwaismalulsaunssiialudndides
= o o 1 ' a v . - o
anwagrnunulsn nsliingnslwlriumellaluniofugimnss Wen1sudusms

AesEnd

b ﬁ“mﬂ%’uﬂga
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Fundamental of genetics and application in animal improvement. Statistical
procedures, population genetics application for breeding, estimation of breeding
value, heritability etc. Qualitative and quantitative genetics. Genetic basis of sormne
animal diseases and disease resistance. The application of new biotechnologies
such as genetic engineering in animal husbandry.

01416424  mmwzdsaiadefenmsangrndului 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)
JoseaSuundou : 01416312

wénmswmzdsadodei mﬂﬁﬂLa-mz'[um'il.wwLf%"mLﬁﬂtﬁ@ﬁﬁLﬁ@ﬂﬁﬂ%’Uﬂ‘;&ﬁui
flalnensdmiilfRnnmsnans mamedssinay mMIlwesisuaraensy mMamsdse
waensslusTananas mathlUlilushudug wedashe fldlunisanesinduluios
aw3Tale Adeados

Principles of plént tissue culture, special techniques in plant tissue culture,
mutation breeding by tissue culture, embryo culture, anther culture, protoplast
culture and fusion, various techniques of plant gene transfer, recent knowledge in
related fields.

01416441  Wugrmamsvauwadidedy | 3(2-3-6)
(Introduction to Cytogenetics ) '
Juiideadsuano : 01416312 videndeuty

e navnginssuvaaradiiinafumstevendnunsusddi®in mauulsuso
Tumbheugnysy T.ﬂﬂuisumazwaﬁﬁm%usiaé’nwmzwwqﬁuqnssuﬁi’mmmwaqﬁaﬁ%‘ﬁm
mwszqnﬁﬁflmmimei’nﬁ'hﬂ'ﬁ’mqﬁ’mm'su,wwETLLasmsanmiwsaﬁﬂunm%’uﬂ?aﬁuﬁ:ﬁw
uaydmd m'ﬂﬁﬁLﬁmﬁu‘[uﬁmﬂﬁﬂ'ﬁmﬂumsﬁnmﬁuﬁ‘mamﬁfnaﬁ

Cell biology and behavior related to inheritance. Variation in genetic material
and the effect on expression and as well as evolution of organism. Application of
genetics in medicine, agriculture; plant and animal breeding. Laboratory techniques

_ in cytogenetics. _
01416451* ﬁuqmam%ﬂaawaé'izﬁ’u‘[a:uaqa : ' 3(3-0-6)
(Molecular Cell Genetics) '

AiigeciFeunnney - 01424111

ok 3’11’11J§’m_l§\1 25



01416453

01416454

nsdnesrUssneuveiluunelueead  nsdaesdueuasnisuansenntesdy
nsmuaumsihuveddsi Tassedwaswiifiveseesuniuad Tasshwoasad
usznisiedouln  Tassedeussviivesdefnsaduazmined  assurumsiuds
dugraunelued nalneuaunisuvuged  msesyiivlaesnsWaunvesvadiile
Timihiawe wazmsdimmudiilfnsinenamAseiideduiwnemsnss
msunng uasiunde

Organization of cellular genomes, DNA replication and gene expression;
regulation of protein function, structure and funciion of organelles; cytoskeleton
and movement, structure and function of cell membrane and cell wall; cell
signaling, regulation of cell cycle; cell proliferation in development and
differentiation, applying knowledge learned in class to exp[éin research articles in
agricultural science, medical science and environmental science,
vugrnanslanalaiu 3(3-0-6)
{Introductory Molecular Genetics)
Junfidesuundey : 01416311

Tnssaiuasmihfivesansiugnssu Tasedrevesiidue nalnsefuiaduassedy
Tuanaduinfumafivilewesifue mssuniulyivesnsiugnss msnay
viug nsreunasfidue nissensin nsulasiuassauimamunalufunsusiig
Wil msefvseiemmAmiluivemsanand

Introduction to the structure and function of the genetic material. Structure
of DNA and the cellular and molecular mechanism underlying DNA replication,
recombination, mutation, DNA repair, transcription, translation and their
regulations. The recent development in this area will be discussed.
Fransaummoiu _ 3(2-3-6)
(Introduction to Bioinformatics)
InifeaFounriou : 01416311

gudeyanistiiiven nadufudoys mslilsunsursuiaunefien1siasest
dviuihealalnd wazdrdunseezlily maSsuiisudsuieilelnduavddunsnosi
TunsviusugRsulsl msviunslaseianerfifuieuasiusiu uarmsinseidlun

Biological database, Information retrieval from database, Nuclectide and
amino acid sequence analysis, Sequence alignment, Phylogenetic analysis, RNA

and protein structure prediction and Genome analysis
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01416455%*

01416456**

01416457

nMsreUAuBIRaaiATeRlusEAuluana 3(3-0-6) -
(Molecular Aspects of the Stress Responses)
(=) A 2 i
IWsBAEULNeY : 01416311
. a1 ar r w oo = v ow =

nalnmsiudedannniglueed Jadufifuadestuanueies NIFAIVANNIS

uaneanvaduuasnsvineuredusiiu mudemenigluassuunasn
= : ot or o o ] & aal 4‘
AVILLATEA ﬂ‘iSU’mﬂ']‘a"w]ﬂn’ﬁﬂUIﬂJLaanlLUUBum‘S’]EJﬂE]waa v1UfTusuasnatnnsie
® v = aw o & 1 «

81 maheuifilineduisanAfeinededusinyasnesy nsune uas
Fumdou

Mechanisms of cell signaling, stress-related factors, regulation of gene
expression and protein function, stress-induced cellular damage, cellular
detoxification of toxic molecules, antibictics and mechanism of antibiotic
resistance, applying knowledge leamned in class to explain research articles in
agricultural science, medical science and environmental science.
WuUFIFNTaw | 3(3-0-6)
(Genetic Engineering 1)
a o :
I uSoulney : 01416311

wirllanslaauliy Maulenve nsaTvdeulasinssvisuilaauld nsnsivaey
avtuluase I Bindiauialdu msiinURinufiuelneu e gnldwediues

| o - Y 4 = o o o 3 P € Y oa al
mseneduluisiasdnd nmandnlusiuirouduuus msiwmssyinthitvesty nsudle

- - ¢ o ¢ = 1

Numarensbuedumefifiosud nSowmnedidue ﬂﬂ‘iﬂ‘szqnﬂwman']ﬂﬂwm
NAMNTIU MTUNVE RGN Uasaulaeniane®inTn

Gene cloning technique, DNA vectors, detection and analysis of cloned genes,
DNA amplification by polymerase chain reaction, gene transformation in plants
and animals, recombinant protein production, gene function analysis, genome
editing and RNA interference, DNA markers, applications in agriculture, industry,
medicine, environment and biosafety.

4 <

ANunlazASovIEN RS 3(2-3-6)
{Genome and DNA Markers)
a o )
TuReaSeulney : 01416456

Tunvasiiglardnd Medmseitluy msadadiduenasvdnmsnllunisyeu
< o oo - o 9 atel ¢ w o o o
nerfuAldue wallaleudlaedunarfidons vénveusfomunemanidue wismne
MuenldTlovilaiuwarlifeoriduiugiu nsssundlduasmsfinsandentld

o
LATEIRUNY

e ﬁmﬂﬁ‘uﬂ;\v
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01416458**

01416461

Plant and animal genomes, genome analysis, extraction of DNA and general
principtes for handling ‘DNA, hybridization and PCR technigues, principles of DNA
markers, hybridization based and PCR-based DNA markers, applications and
consideration for choosing markers.

Wugiennssuufdinmg 1(0-3-2)
{Laboratory in Genetic Engineering)
Jfideaduunireu : 01416456 wiendeufiu

nsafafidueimmsluluafiBouasity msafawaaiin nsmseseuLaE AT Sy
AduaideUSinmuszaanw nsadafiduesinaassmlsd Mmssinmsuedieulel
fasmzuasdeniaute nsuaresiudy nsAsTIREURAL AT Lo enaY n
Mufiseitens mevihusuieuledifnsinng |

tsolation of total DNA from bacteria and plant, Plasmid extraction, Detection
and analysis of DNA in qualitative and quantitative, DNA extraction from agarose
gel, Restriction endonuclease digestion and DNA ligation, DNA transformation,
Detection and analysis of transformants, PCR reaction, Restriction endonuclease
map.

e utrenines 3(1-6-5)
(Computational biology)
eiideaieunno : 01424111 wie 01416311
wénmadestufisafuiinendwmeuiunes vinwriug TunmsiBeulusunsy
newufanes midamauazdaivdeyaniedaing madavedeyansdiiven ms
sonuuulUsunsuiiedinszideyamedrinendesiu miiseitoyatinemada
Tsunsupauiimesiasmsiiaseinmaien1adaine, Taswemadaine)
Aadifus i feyamnummnuaremadhnmuesinaine uasdeyale
ind

Basic concepts in computational biology; basic skills in computer
programming; biological data manipulation and storage; biological data
presentation; introduction to biological program design; statistical analysis of
biological data; computational programs and analyses of biological images,
biological networks, phylogenetic relationships, biodiversity and ecological data,

and omics data.

i 3‘1113J‘§'3Jﬂ§a
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01416471

01416481**

01416483*

01416490*

WugenansUsseng warUiutaidesiu 3(3-0-6)
(Introduction to Population and Quantitative Genetics)
JfiResidauindey : 01416311

Uis"uﬁﬂsauaa nswdsuudasnnufivesuonis nswaniuguuullguiusnssulag
dnBravestuvansg mrundieadssewiaeion i BmsHUgNTIM FnumiugnsT
uuuwsaleas nisfignivszensaugalaeliiefemsnelinans

Equilibrium population, changes in allele frequency, non-random mating,
genetics by polygenic effects, resemblance between relatives, heritability,
threshold characters and testing of population equilibrium using molecular
markers.
WugenansuarItannns 3(3-0-6)
Genetics and Evolution
JfireuSeundeu : 01416311

UssiFrumduineasnsldiugmansBnyidfaunmsuasguidfanms
ussfuladeunaidanams wuRedSannmssesudininetn udnnsiiannmssesy
slnLasgenIvin ATHENNETUNSEIIUMTITRLUINISSERURINITEn seduTTinuay
seauganitila wpnsaiddglunSfanms

History 'of genetics in evolution and evolutionary theory, driving forces of
evolution, microevolutionary concepts, principles of macroevolution, intrigrating
micro-and macroevolutionary process, key events in evolution
Wughwinen 3(3-0-6)
(Genetic toxicology)
Jyiipaduuannen : 01416311

nalansifinfiy msUssiiudasidios ansiufvildiAensnaty sansenutesEsie
ralad uaredyry mmadeuranlufie esduiy mevssandldansfiveiney n1sly
grutieya uaz Toxicogenomics

Toxin mechanism, risk assessment, mutagens and toxins, effect of toxins in
cell and organ, toxicity assay, application and toxicogenomics
annafine 6
(Cooperative Education)
JeiidesSeraniou : 01416499

msufRnuluinvasndinoudanm aalassouildfuneumenasnauns

& -]

IANITIIULRENISUAUD

* Agdaing
* "3‘ﬁﬁﬂ§'ﬁﬂ§a
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01416496

01416497

01416498

01416499

01416471 1%

On the job training as a temporary employee according to the aésigned
project including report and presentation.
L%'aaLuw1zw1qﬁ’u§ﬁwam§ , 3(3-0-6)
(Selected Topics in Genetics)
JuniifeaFoumney : 01416311 ‘
widefihalanaiugrand sdedeaudoulviusasniansinm
Interesting topics in genetics. Topics are subjected to change in each
semester.
Fuuun . 1
(Seminar)
m'sﬁ']LauaLLasaﬁﬂinErﬁ"a%’aﬁmauhmqﬁuqmamﬂuizﬁw%fu_,cg'm?
Presentation and discussion on current interesting topics in genetics at the
bachelor degree,
Jauyfiley 3
(Special Problems)
n1'sﬁnmﬁuﬂ%mdﬁ’uqmam%szé‘fuu%iy,aunm‘% uazissuseudouiuseany
Study and research in genetics at the bachelor degree level and compile into
a written report.
lATsuRLgAEnS 3(0-9-5)
(Genetic Project)
msAuaimisiugrmans nsWmudeiauelasnside nmsiide madeusenu
neImeEEas msasUralasamsiiy wasnmsiauskanuinnig
Research in genetics, proposal development, research experiment, scientific

report writing, research project conclusion, academic presentation.

3.1.5.2 inAlusidivemdngasiiiivvims .

wugransiudeny _ . ' 3(3-0-6)
(Genetics and Society)
JufifeaFuuandou : 01424111

waduas@in lnswedaunswiiivesnsfugnssy nsnany msudaead NHUBY
aea Msimuane dnwaisiugnsufiruaudefuulasTilyand dnvoivues
mteveadnuazlunyed Wugmansuayngingsy Wugmaniduylulall Wugenans
Uszmnnsuasnsirediiugussia aluladfnmuasiugiennssy Wugrandiu

AN EIn ugmansfiunseying maliiduinwmeihuiusiand Sumest

i %“ﬁﬂﬂ%’ﬂﬂ;ﬁ
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01002111

01002331

01004211

cell and life, genetic structure and fuhction, mutation, cell division, Mendel’s
law, sex and sex determination systems, human traits and their inheritance,
genetics and behavior, immunological genetics, population genetics and pedigree
analysis, biotechnology and genetic engineering, improvement of the quality of

life including genetic consérvation, genetic counseling and gene therapy

3.1.5.3 v idusiaivuenvdngns

Wemansuasvaluladiudng 3(3-0-6)
(Animal Science and Technology)

muddgesmskdndnimudiiusfunsinunsaividug wendnerraniias
welulagmsudndnd msdamsvhiuuszanmundan mandntuusuasnEndasiain
dad mmanauada wunldumsudndailueuimn

Importance of animal production, relationship to other agricultural
production sectors, science and technology in animal production, farm
management and the environment, primary products and animal products,
livestock marketing, future trend of animal production.
nsuiulsaRugdng ' 3(3-0-6)
(Animal Breeding)
uniifiendeunniow : 01402311 uaw 01422111

YadoTilavinasionandnvesdnivfuiiosineg wanmslun1suSul§eiug nns
deveadnuussneg nefugnssy dnsfinwusnaniud

Review of mathematics, statistics and genetics for animals breeding,
influences of genetic and environment on phenotype, estimation of repeatability,

heritability and genetic correlation, selection and mating system for genetic

~ improvement of livestock. Field trip included.

ANYIFEARNTAULLE ' 3(2-2-5)

{Insect Science)
Ffifoadeuunney : 01424111

Faineuuas Fugninen wastinuasnsiaun @35inen duefiner Saunnis
uazAvaINYeNY nsdanaeany maftudiedis MeiAusivuasnssuunuaes
VANNSATUALWNRS

Insect biotogy; morphology, life cycle and development, physiology, ecology,
evolution and diversity; insect classification, collection, preservation and

identification. Principles of insect control.
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01007472

01015231

01015471

01051312

udnmannsidsaiode 3(3-0-6)
(Principles of Plant Tissue Culture)
JuniideaiFounnrien : 01007371 uas 01401351

W]ﬂ‘ﬁﬁLLasUi%IU‘Uﬁ‘U'Bﬂﬂ’l'iLW’]:ngEl%Lﬂf’ﬂLﬁ@ﬁ‘ULﬂi”@gﬁﬂ

Technique and usefulness of economic plant tissue culture.
Wemaniuasvaluladonudivls | 2(2-0-6)
(Crop Science and Technology)

audndnuesittliressuuiiinavedan mssuunuazitee autiin #353ven
nsuiinfuuasnsuiulseiugiundnmsmnsugnuasineivetnisus ssuuntsugn
waznnIinnts Imensuasineluladudeiuiiviasusia

Significances of field crop to global ecosystem, classification and center of
origin, production physiology, crop improvement, cultural practices and
production ecology, cropping system and management, seed science and
technology of economic crops.
nanmsUTuUTaRugiY 3(3-0-6)
(Principles of Plant Breeding)
TnideaSeunnow: 01416311

vanuagIinslumsuiuusaiugig IneTSnauiuddndeniufuarisnisdug
fninnldlumsuiudseiugits

An introduction to plant breeding with emphasis on genetic and cytogenetical
principles used in crop improvement.
ssuuinuarianssuvesqdursd 3(3-0-6)
(Biological Systemn and Activities of Microorganisms)

JuniideaFeunnteu : 419211 uas 419214
dugnAnednvusnznisiamnanyias nsifiulnvesgiunidenamnssd
diry dadssnouvenead uasansitugnssy ssuuieuled wihfuasndeeniifeates

funseuwnsTanw
Morphology, characteristics, classification and growth of important industriat
microorganism. Cell composition and genetic material. Enzyme system, function

and energy related to bioprocess.

32




01251101

01301111

01301201

mMemziisdn iy - 2(2-0-4)
(General Aquaculture)

UseSRnsidpadnith mdiluffunsmsdsnauazdaiheug nsat
de mislaiy mshiemns wastymiifedestunawesisdaii

History of aquaculture; general information on breeding and cultivation of
fishes and other aquatic animats including pond construction, fertilization,
'feeding and related problems.
enaniioedy 3(3-0-6)
(introduction to Forestry)

AwTnramineInIsTuTALasiuaden ninensthlfuasnsUils wnda
fugnilunsdanamineansola msdantsiuftoying dussugie wasthysmu nsly
Usrleniannds nsussenduiusuasduadulnly endfuuasnswanntils nmsuims
ninensUaled

Overview of natural resources and environment. Forest resources and
forestry. Basic concepts of forest resource management. Management of
protected areas, economic forest, and community forest. Forest utilization.
Public relations and extension for forest resources. Forest research and
development. Forest resource administration.
nseySnEninensuarisndoy 3(3-0-6)
(Resources and Environmental Conservation)

uwafin uasudnnTeySmEvnensuayduindeunasssud uarituyedadreiu
AadiusTEnInwennslusyuussINe R Jemnisdanisuasnisidusylemd
wanszuInnsliimemanfuasmaluladraninensuasduwandon nseying
w%’wmnsé‘f\aLmé'auﬁ'umiﬁ'wmLﬂiwgﬁwaaﬂwmﬂ

Concepts and principles of resources and environmental conservation both
natural and man-made resources. Relationship among resources within natural
ecosystem. Problems of management and utilization. Science and technology

affected to resources and environment. Resource and environmental

conservation and economic development.
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01302461

01306422

01401114

01401351

Finguavenuviannvangvasaall 3(2-3-6)
(Biology and Diversity of Forest Insecis)

nMednm @35inen maiulauesnsianesalyl Jedefunedon
wafinssu MsimvIevguarITauIng ervavaneuasniTeying Arwdiniug
sewhaunawlil fiy uasfannden memumuuasnisliusylond msvusy uas
nsiusnwuuasilsl dnisfnyvuenaanud

Anatomy, physiology, srowth and development of forest insects.
Environmental factors. Behavior, systematics and evolution. Diversity and
conservation. Relationship among forest insects, plants, and environment.
Control and utilization. "Collection and preservation of forest insects. Field trip
required.
nMyUTudgeRuglith 3(3-0-6)
(Forest Tree Improvement)

s few wdnuazuwaAatunisuulseiuglin nssurumsuFugeiugliin
msdamsunaasialinunm waznissinndlifusudseiugudn finspnuuen
a0l

History, definition, principles and concepts in forest tree improvement.
Process of forest tree improvement, management of classified seed sources and
production of genetically improved materials. Field trip required.
wenwAER ST L | 3(2-3-6)
(General Botany)

AT iU Udnginet Meintaiven a3sine Tneinen MIdavInAvy
warFinms nsleusslavianity

General principles of plant morphology, anatomy, physiology, ecology,
classification and evolution. Uses of plants. _
aasinendouroity 3(2-3-6).
Introductory Plant Physiology
JyideaTeunnriou 101401114 way 01403221

i fasiumeisinenvesinfifsadostunisiulnuasnnssde wunueddy
psdiiusuashfudty WABEIRDINTS

Basic knowledge in plant physiology: growth and development, metabolism,

plant-water relations and mineral nutrition.
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01401473  sufeviimsmvidsuiofefiy 3(1-6-5)
(Methodology in Plant Tissue Culture)
AofieaSEunnnou : 01401351
vénmsuayEmsufiRvesnisimeidsasad Lﬁ’atﬁauazaﬁ'msﬁ‘ﬁ
Principle and methodology in plant cell, tissue and organ culture.
01402311  Fuadl | 2(2-0-4)
(Biochemistry 1)
Junfideaiuusianey : 01403221 wia 01403223 wieidsundauriy
iwRduarasfUsTnoUTeIYed Iastadsuasmiisalunssuiumsmeduaily
\wad ansazaneUvine? Tnsade auld niiivesansTulewmsn Tsiiu nsaiardsn
ifim toulesl uaslaeulnl uavnisuszgnd
Cells and cell components; structure and functions of water in cellular
biochemical processes; buffer solutions; structure, properties, functions of
carbohydrates, broteins, nucleic acids, lipids, enzymes and coenzymes; and
applications.
01402312  ufthnsTauad | 1(0-3-2)
. (Laboratory in Biochemistry ) A
Fefigeuduuunneu: 01402301, 01402311 Wisdoundoudu
UftRnsiSesiiavuasines aunlnsTwiawes mMydaedlanEiwwediliana
audimemenuasiadl uasmsliessiluena fenssueull wedalasunlnns
Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,
physical and chemical properties; and analysis of biomolecules, enzyme activity,
chromatography techniques.
01402313  Fuadl I 3(3-0-6)
(Biochemistry Ii)
InPfaiuumnnou 101402311
srsugRveseulnitasmasfisenlaoulesl wunuedTuuasdmdseu 38n0s
biunnaaneuasirdunsivasansiiluona TrduasviveensUssnoundsngs

uazns duarsameias mvrddvrestidueueasmsauaunisuanwentasduly

nsueslon
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Nature of enzyme and enzyme catalysis, metabolism and bioenergetics,
biomotecular degradafion and biosynthesis pathways, biosynthesis of high energy
compounds and photosynthesis, DNA sequencing and control of gene expression
in prokaryotes.

01403111  iadvhly 4(4-0-8)
{(General Chemistry)

srneaunaslniETNeynel syuufitenfin Wusuiadl UiNTewall ufa veaman
resuis ansagay gavwarndas saunarmaniiall ausa il Bldnlnsladuasnisuen
ddulossu nsnuasiua aunavedlonou aillin

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, electrochemistry.

01403112 (ad¥ilneufoRnng 1(0-3-2)
(Laboratory in General Chemistry)
Jefiseaduuinnow | 01403111 Wiawdeufy

UftRmsdmiuien 01403111 wnfisly

Laboratory work for 01403111 General Chemistry.

01403221  |nfiduvisd | 4(4-0-8)
(Organic Chemistry)
Jufieudeunnno : 01403111 wie 01403115 v3e 01403117

nauimuafiduvad nsduundssnnvesansuseneudunsd Uiiseueiuasnaln
vesUiizenameslowdl nflveansuedd lelnsarsuou usardislad uelsuufn
lelasarveu nsmlaswaiweausenauduviddlneivaiuninsalnt autifuas
Uieves ueanssed Bined ansUssnoufiuen weailest Alau nsaduvdd eywusnsm
duvd iefhuararsusenevlulnsioudug 8fin ardlulawnsn nsnesiilu Tusiu wasnsn

= oo .
UaAgan
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01403222

01403231

01403232

01417111

Theories in organic chemistry, classification of organic compounds, chemical
reactions and mechanisms, stereochemistry, chemistry of aliphatic hydrocarbons,
alkyl halides, aromatic hydrocarbons, structural determination of organic
compounds by spectroscopic methods, properties and reactions of alcohols,
ethers, phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, amines and other nitrogen compounds, lipids, carbohydrates,
amino acids, proteins and nucleic acids.

\wiBunIgnAUfURnns 1(0-3-2)
(Laboratory in Organic Chemistry)
Fyridaadeuinnion : 01403221 yiendeutu

UfURnsdwmivien 01403221 eiiduvid

Laboratory work for 01403221 Organic Chemistry.

Usnafianvvinnaad] 2(2-0-4)

- (Chemical Quantitative Analysis)

JyWdeaduuanaey : 01403111 wis 01403115
wannsusznszuIunsluninswivied adfeanilussdeuisiinmed ngud
TuBnaiesed msilasisilaedmiin minseilaemslmsn nslvmsmnse-
wa milnvsalaensifianznou mslwvsalaemsiinaaddou nslansaiaend
wé’nmsﬁugm‘umamn‘[wﬂﬂmmwﬂmurﬂmﬂau
Principles and process in chemical analysis, statistics in analytical methods,
theory in guantitative analysis, gravimetric analysis, fitrimetric analysis, acid-base
titrations, precipitation titrations, complexation titrations, redéx titrations, basic
principles of absorption spectrophotometry.
Ujiematsinadiessyimanil 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Jiideutuanion : 01403112 v¥a 01403118 uay 01403231
usenTouiu 3o 01403233 vijowiouiu
wadauasuuRnmiveasdliasesilSmumaed
Techniques and experimental works in chemical quantitative analysis.
IGELGEN 3(3-0-6)
(Caleulus 1)
fnuazmmsiaiiss syiusvesilaituunsnisuszynd ALdveyWusuas n1s

Usegns Uiusuazn1susseng
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01417112

01418222

01419211

01419214

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
WRBREE I 3(3-0-6)
(Calculus i)
Ifideaduusnnou : 01417111

svrdinanulii eyiustes UiRusvanedu auniadeyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary differentiat
equations.
nsusvenddumesidnitontsmdivd 3(3-0-6)
(Internet Application for Commerce)
JeiiesiFounniow: 01418112 vi¥e 01418114

audidesuieriusumedin medisuaniedosdeamivdunestn Badliiu
n1seRnLULLAYNSUTRE Ty gsRauasmamdvdludumediidn auvaeadely
Sumesidn szuugudeyauudumeiin Tusunsusvgnduuumesidnuag
Ranladiidu

Introduction to the Internet, techniques and tools for the Internet, World
Wide Web, web site design and development, business and commerce in the
Internet, Internet security, database on Internet commerce, application programs
on the Internet and World Wide Web. |
iineihly 3(3-0-6)
(General Microbiology)
AiidesSeundey : 01424111 |

wRNMNTaTTInen RuviIduiasinen Tnswsnweutad Wugnssy msiedguay w
UVUREEN MINAVIIAYY MTUTENAMMTINYAT D1WS QREMNTSY Avandeu n1s
ANBITUFVBLMTUNNE

Principles of microbiology, groups of microorganisms, cell structures, genetics,

.growth.and metabolism, classification, applications in agriculture, food, industry,

environment, public health and medical approach.

@I iveriugnaujitons 1(0-3-2)

1

‘(Laboratory in Fundamental Microbiology).

STigedSuuIney © 01419211 wien¥eufy uas 01424112
UfdRnsdmiv 01419211
Laboratory for 01419211,
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01420113

01420114

01420117

01420118

01422111

UfURnsWEnd | 1(0-3-2)
(Laboratory in Physics 1)
Jufieaduandey : 01420111 wiewdeudu v3e 01420117 visewdonfu

U URnsdmiuieandily | vieRandugu |

Laboratory for General Physics | or Basic Physics .
U URmsRand il 1(0-3-2)
(Laboratory in Physics 1) |
JuiesiFusnney 1 01420113 waw 01420112 viewsonfu vie 01420118 wia
wianiy

UfiRmsdmiuien Fandvialu Il vieMandfugiu |

Laboratory for General Physics li or Basic Physics 1I.
MAndug | 2(2-0-4)
(Basic Physics 1) _

naeand naenansvesiva avmarmand msindeufiuuussuein

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
MAndHugiu 1 . 2(2-0-4)
(Basic Physics 1)
JeiisesSuuannou : 01420117

It wsiwdin aduusindnldi Feuemans Fandualmidaedu

Electricity, magnetism, electromagnetic waves, opﬁcs, introduction to modern

physics.

- MANHDA : 3(3-0-6)

(Principles of Statistics)

wwrmAnAgMAnadn e frinAinans finisnseane FLUTEY
LLﬁSﬂﬁiLLﬂﬂ.LL'i!\iﬂ’ﬂﬂ.l‘lj“li]BL‘ﬂuﬂﬂdﬁ’JLLﬂi?ju NITUINUAVIUIN Msianuasties Avsuan
wasUnd msuanuasie i eifeyuudwivlserinaiftuardessssing ms
Tereidoyamnudl myltased s wuumaiin meliesisl msanaee
EAERTAH

Concept of statistics, measures of relative standing, measures of center,
measures of dispersion, random variables and their probability distributions,
binomial distribﬁtion, Poisson distribution, normal distribution, sampling
distribution, statistical inference for one and two populations, analysis of

frequency data, one-way analysis of variance, simple tinear regression analysis.
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01422422

01422425

01422431

01423113

mMyrTwikagoenuuussuudoyaaif 3(3-0-6) .
(Statistical Data System Analysis and Design)
Amniideafuuandeu : 01418112 wie 01418114

nsduduszuueu ssuudeyn wuusenuNaiifesnts maliessiiazesnuuy
fayaidh nseenuuuTBURaNArLL NMsaINLNTTIRS1Eideya Allewasionans
e ANV GHEI NG

System investigation, data system, output reports requirement, analysis and
design of input data, design of output reports and files, planning of data analysis,
manual and document of statistical data system.
nMyinTsideyareied 3(2-2-5)
{Data Analysis Using SAS)
JeiidesSeunieu : 01422111 .

weniewiu umeumstamsdeys essauseloniuarileiduvestes nssuruay
DS MTUATIEEteanadA _

Introduction to SAS, data management steps, SAS utilities and functions, SAS
procedures, statistical analysis.
addanedainen | 3(3-0-6)
(Statistics in Biological Sciences)
AyiiesGeunion ; 01422111

wiavesleyansiiringy Wdsraiede nsilfuufisvasssssnng n1s Aasien
foyaudandu nmssenuuunmasiugy wkuudery nsveReuLY urinvedea
NsIAsIzvinIanneeuaravduius TBneadflufmnsiiiteed dvil mnuvannvane

Types of biological data, sam p-le survey methods, two population
comparisons, categorical data analysis, basic experimental designs, nested
designs, factorial experiments, regression and correlation analysis, nonparametric
statistical methods, indices of diversity. '
Fofimendialy _ 3(2-3-6)
(General Zoology)

Fringwnaiudnd wdnnslumssuunUssiandnd wasiauinsvesdng

Biology of the animals, principles of animal classification and their evolution,
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01424111  wdn®23ven 3(3-0-6)
(Principles of Biology)
Fluanaedediin 1wed uasuunuadfy Wugenand uagd s Ay
vennvansveindeidin Tassaiuaswinfivesdniuasity Tniveuasngfinssu
Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and
behavior.
01424112 FAvennaUfuRms 1(0-3-2)
{Laboratory for Biology)
Jnfidesuundeu ; 01424111 viaeundeusy

¢ & v ¢

Uiinsmsldndesgansyend waduavaulsznouves iwad Hoviuaduazny

o ctels ﬁ;’d

of P w - ar w o
infiouiivesans oulel uasndsnuludedidin Jedefivuavdn? Indnsvosvaduasnis

P o

uvngad ms fuilguasmsiadyredaliiin mumainvatsvedeiltin uay
Trfinen
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. | ‘

01424381  fiAiven 3(3-0-6)
(Ecology)

SeFispuSeuLnriow : 01424111

o cloim

AERUS sEninE il TInuasAuandey wuuusuns Inaremdsau Tndnsves
a3 Yadudnin nquesdedi®in duminerssmns evndiudsswindadTinluszuy
e wofinssy TAneinseysny uaslnefivingn dnsnwuenaanud

Relationship between living organisms and the environments, patterns of
energy flow, nutrient, cycles, limiting factor, community, population ecology,
Interrelationship among organism in ecosystem, behavior, conservation biology
and ecotoxicology. Field trip required.

01425382  flniveuardndeumeimea 3(3-0-6)
(Coastal Ecology and Environment)

Yedviaundeumeilmeia Suandeumeiioeia fnrinermeimea S8l

seuvilArelmeia domnawdaneieueils nsdifinw wasvhdefiiy Usudu

ot

aFiy
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01425423

01443311

01443312

101443313

Coastal environment factors, coastal environment, coastal ecology, coastal
organisms, threats to coastal ecology and environment, case studies and

important issues.

‘MstagaarguasMIiuynuIinm 3(3-0-6)

(Biodegradation and Bioremediation)

madetaaeviInmuesmseIuRNEINaRwBuvEiuUsTIm welulatnng
Fumedanmdwiviunasildauiuuden nsPegaaBuazn1THIY vedan s
@sBuvisdandne nsuszgndivadadsegluana

Biodegradation and control of conventional organic pollutants,
bicremediation technologies for contaminated soil and groundwater,
biodegradation and bioremediation of persistent organic compounds,
applications of molecular techniques.
nslusunsun e lnseudmiudansaumna C 3(3-0-6)
(Python Programming for Bioinformatics) '

wWhenlwsou anednuss ondisd e msshilumsgunm Heddumeadi nns
Uszananauy slanEm uasiukued nsilinu

Python shell. String. Array. List. Image manipulation. Statistical functions.
Fasta and genbank file processing. Case studies.
nslusunsunwlwseudwiviharsaumea aaufiants 1(0-3-2)
(Laboratory in Python Programming for Bioinformatics)

UfuRnisdmiu 01443311

Laboratory for 01443311
luganwninseudmiutanseauns 3(3-0-6)
(Python Module for Bicinformatics)
Jpiineadeuintew 101443311

MyriEeE Y Mslusunsuuuulowdin Baimuninenluma msiangu ms
Anseviasnvsenouvdn unulsdnsuioutedld anduiud msuseaana wiluns
uanseonvasdumslilusunsumueniiielinmeitoya

Sequence alignment, Dynamic programming, Hidden Markov Model,

Clustering, Principal Component Analysis, Self Organizing Map, Correlation, Gene

expression array file processing, Data analysis using R programming.
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01443314

01453483

lugantuinseudwivdiansauina maUfjiRns 1(0-3-2)
(Laboratory in Python Module for Bioinformatics)

UiuRnsdwmiu 01443313

Laboratory for 014433 13
Wnenens 3(3-0-6)
(Forensic Science)

ANVNERAYTIRILINMTYRINGIPERINISUAWNE ArmduiusSseninginenmmans
msunndiuifemens unumvesmmduaziimiiiidsislunszuiunisgfisssu ms
guaugeualatIvemaninnsume uwazralvefiunisfuimeundngrums
Meenang |

The meaning and evolution of medical science, the relationship between
medical science and, law, roles of medic al doctors and the police in judicial
administration, investigation and inguiry by medical science, and the acceptance

of scientific evidence by the Thai court.
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Hwmansensd 1. Molecular cloning and 01416312 | 01416312
M. @7ing) characterization of Siamese 01416441 | 01416441
UMTIVENBNURSAERS, 2508 crocodile (Crocodylus siamensis) 01416497 01416490
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3, Molecula( barcoding of venomous
snakes and species-specific
muliiplex PCR assay 1o identify
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University of Nebraska-Lincoln, (Manihot esculenta Crants). 2558 01416499
USA, 2548 3 Molécular cloning and anatysis of a
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anthocyanin pigmentation in
Curcuma alismatifolia Gagnep. 2558
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Q”d"wﬂ'lﬂm'miﬁ 1. ldentification of Genes Involved in 01416312 | 01416311
. @rinen) Somatic Embryogenesis 01416401 | 01416312
wTivendeinunsmans, 2541 Development in Oil Palm (Flaeis 01416499 | 01416411
M.Sc. (Crop Science) guineensis. Jacg.) using cDNA AFLP. 01416490
Oregon State University, USA, 2544 2558 _ . 01416497
Ph.D. (Plant Pathology) 2. Haplotype Variation and 01416499
The Ohio State University, USA, Phylogeography of Rhizoctonia
2549 solani AG1-1A Strains Based on rDNA
37399 5.85-ITS and f3-Actin Gene Sequence
Analyses. 2557
3. Molecular Characterization of
Haemonchus contortus (Nematoda:
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4 luwSsEnd ielnua HaTAdY 01416312 | 01416311
219730 1. New Record of Pteroptyx tener 01416497 | 01416312
wu. (@en) Olivier (Coleoptera: Lampyridae: 01416499 | 01416461
UWTIVENRUAYATAERS, 2549 Luciolinae) in Thailand. 2558 01416490
M.S. (Bioinformatics and 2. Mucus of Achatina fulica stimulates 01416499
Computational Biology ) mineralization and inflammatory
University of Leeds, UK, 2550 response in dental pulp cells. 2558
Ph.D. (Proteomics & Bioinformatics) | 3. The development of grade 10th
University of Glasgow, UK, 2555 students’ conception of human
37701cC homeostasis by using context-based
learning. 2558
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5 |uelszAvg uames HAIINY 01416311 | 01416311
RUIBANIIASE 1. Genetic diversity of porcine 01416312 | 01416312
M. Hua) reproductive and respiratory 01416454 | 01416454
UMTIENALLNYRTANENS, 2540 syndrome virus in Thailand and 01416481 01416481
M. (ugAEns) Southeast Asia from 2008 to 2013. | 01416497 | 01416490
WAL YRSAERS, 2504 2558 01416498 01416497
Us.n. (Wugenans) 2. |dentification of puffer fish of the 01416499
UNTIVMENAENERTAARS, 2549 Genus Lagocephalus: L. {unaris, L.
381010 spadiceus and L. inermis, using
multiplex PCR. 2557
3. Ancient DNA of pigs in Thailand:
evidence of multiple origins of Thai
pigs in the late Neolithic Period.
2556
6 |unamUezan Yunad NBIUIRY 01416312 | 01416311
Ktemans1ansed 1. Ribosome Profiling: A Tool for 01416497 | 01416312
W, @ven) Weshfiaududunis Quantitative Evaluation of Dynamics | 01416498 | 01416490
UMTIeNGuuing, 2546 in mRNA Translation. 2558 01416499 01416497
Ph.D. (Genetics, Genomics, and 2. Profiling of Translatomes of in vivo- 01416498
Bioinformatics) . Grown Pollen Tubes Reveals Genes 01416499
University of California, Riverside with Roles in Micropylar Guidance
USA, 2553 During Pollination in Arabidopsis.
310050 2557
3. Elucidation of the Molecular
Responses to Waterlogeing in
Jatropha Roots by Transcriptome
Profiling, 2557
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7 |wnamdaas 25suiie HaITE 01416311 | 01416311
219758 1. Molecular phylogenetics of species | 01416312 | 01416312
mu. @inen) Aesitoudusunily of Bulbophyllum sect. Trias 01416401 | 01416313
UM INEAUNYASFNERS, 2546 (Orchidaceae; Epidendroideae; 01416421 01416411
Ph.D. (Genetics, Bioinformatics, Malaxidae) based on nriTS and 0id16454 | 01416621
and Computational Biclogy) plastid rbcl. and matK. 2558 01416497 -| 01416454
Virginia Polytechnic Institute and | 2. New record of Pteroptyx tener 01416499 01416461
State University, USA, 2553 Olivier (Coleoptera: Lampyridae: 01416490
31005C Luciolinae) in Thailand. 2558 01416497
3. Ancient DNA of pigs in Thailand: 01416499
evidence of multiple crigins of Thai
pigs in the late Neolithic Period.
2556
8 |wamiieriy OfgTsusna ity 01416311 | 01416311
213758 1. Effects of ploidy and sex-locus 01416312 | 01416312
M., (@) genotype on gene expression 01416401 | 01416411
W IvedununsAteEns, 2502 patterns in the fire ant Sotenopsis 01416481 01416441
ML, (Wugrans) invicta. 2557 01416497 | 01416451
UMTIVENRUNERASANERS, 2546 2. A Y-like social chromosorme causes 01416499 01416481
Ph.D. (Life science), alternative colony oreganization in 01416490
University of Lausanne, fire ants. 2556 01416497
Switzerland, 2555 3. A simple genetic basis for complex 01416499
35499( social behaviour mediates .
widespread gene expression
differences. 2556
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9 |UNAINITISAT g HAUANY 01416311 | 01416311
272158 1. Active compounds against 01416312 | 01416312
| W, Gvermansiall) deshtiou Anopheles minimus 01416401 | 01416411
Sudumils carboxypeptidase B for malaria 01416421 | 01416421
IR N TANERS, 2502 transmission-blocking strategy. 2558 | 01416458 01416455
ma. (TAveventasuazlinana) |2, Antimicrobial peptides of 01416496 | 01416456
PMVINENSUNENTAERS, 2546 Lactobacillus salivarius K4 isolated | 01416497 | 01416490
Us.a. (@33men) from chicken intestine, 2557 01416498 | 01416496
WTIneNdunng, 2551 3. Ancient DNA of pigs in Thailand: 01416497
32297C evidence of multiple origins of Thai 01416499
pigs in the late Neolithic period.
2556
10 jwernde aiwsAdeia ARV R 01416311 | 01416311
NEAERI115E 1. Effects of sequence and expression | 01416312 | 01416312
mu. {Tinen) of eight anthocyanin biosynthesis 01416401 | 01416411
UM INERELNWRSAERS, 2546 genes on floral coloration in four 01416422 | 01416422
Ph.D. (Biology) Dendrobium hybrids. 2558 01416453 01416453
University of York, UK, 2551 2. Evaluations of the mutagenicity of a | 01416454 | 01416454
310210¢ . pigment extract frorm Bulb Culture 01416456 | 01416456
of Hippeastrum reticulaturn. 2557 01416497 | 01416490
3. Ancient DNA of pigs in Thailand: 01416498 01416497
Evidence of multiple origins of Thai 01416498
pigs in the late Neolithic period. 01416499
2556
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11 |wnanauia ading HAWIAY 01416311 | 01416311
dipAans1anse 1. Production and secretion of 01416312 | 01416312
B.A. (Biology) naphthogquinones is mediated by 01416401 | 01416402
University of Chicago, USA, 2541 the MFS transporter MFS1 in the 01416456 01416411
Ph.D. (Genetics) entomopathogenic fungus 01416457 | 01416456
University of California, Davis, USA, Ophiocordyceps sp. BCC1869. 2558 | 01416499 01416457
2549 2. Microsurgery of elodea cells using 01416490
3730 excimer laser. bio-optics: design and 01416497
application, BODA 2015. 2558 01416499
3. Downy mildew resistant/susceptible
cucumber germplasm (Cucumis
sativus L.) genetic diversity
assessment using ISSR markers. 2557
12 (waTewAing avsnga ALY 01416311 | 01416311
219158 . 1. Effects of sequence and expression | 01416312 | 01416312
B.S. (Biology) of eight anthocyanin biosynthesis 01416401 01416313
California Institute of Technoloey, genes on floral coleration in four 01416422 01416411
USA, 2545 Dendrobium hybrids. 2558 01416451 01416422
Ph.D. {Genetics) 2. The plant glycosyliransferase clone | 01416456 | 01416451
University of Wisconsin—-Madison, collection for functional genomics. 01416458 01416456
USA, 2551 2557 01416497 01416458
3529 _ 01416490
01416497
01416499
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YRANTUU,U WA, B ‘ Usuuse
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13 [unanosuding sssudoRium HaIve 01416311 | 01416311
FOYNEATINTIE 1. 29-Deoxymaklamicin, a new 01416312 | 01416312
M. (Radiven) maklamicin analogue produced by a | 01416454 | 01416453
TNIRINTIM NG, 2530 genetically engineered strain of 01416458 | 01416454
W, (’x}ﬁ%ﬁwmqﬂawniiu) Micromenospora sp. 2558 01416497 | 01416458
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Composition of life, genetic material
behavior, continuity of life, sex and sex
determination systems, human traits and
their inheritance, genes in population and
the effects of certain factors, improvernent
of the guality of life including genetic

conservation and genetic counseling.

cell and life, genetic structure and

| function, mutation, cell division, Mendel’s

law, sex and sex determination systems,
human traits and their inheritance, genetics
and behavior, immunological genetics,
population genetics and pedigree anatysis,
biotechnology and genetic engineering,
Genetics and quality of life, genetic
conservation, genetic counseling and gene

therapy.
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Basic concepts of plant genetics at the
molecular level and its applications, genome
analysis of organelle DNA, cytoplasmic
inheritance, sex determination, and
reproductive systems, chromosome
variations, and experimental approaches in

plant genetic studies at the molecular level

Basic concepts of plant genetics at the
molecutar level and its applications,
regulation of gené expression, genomic
analysis of organellar DNA, cytoplasmic
inheritance, plant development, sex
determination, reproduction and breeding
systems, experimental approaches in plant

genetic studies at the molecular level.
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Organization of cellular genomes, DNA
replication and gene expression; regulation of
protein function, structure and function of
organelles; cytoskeleton and movement,
structure and function of cell membrane and
cell wall; cell signaling, regulation of cell
cycle; cell proliferation in development and

differentiation, applying knowledge learned in

class to explain research arficles in agricultural |

science, medical science and environmental

science.,
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Mechanisms of cell signaling; stress-
related factors, regulation of gene expression
and protein function; stress-induced cellular
damage, cellular detoxification of toxic
molecules, antibiotics and mechanism of
antibiotic resistance; applying kn’owledge‘
learned In class to explain research articles in
agricultural science, medical science and

environmental science.

Mechanisms of cell signaling, stress-
related factors, regulation of gene expression
and protein function, stress-induced cellular
darnage, cellular detoxification of toxic
molecules, antibiotics and mechanism of
antibiotic resistance, applying knowledge
learned in class to explain research articles
in agricultural science, medical science and

environmental science,
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Gene cloning technique, DNA vectors,
detection and analysis of cloned ganes, DNA
amplification by polyrr;erase chain reaction,
gene transformation in plants and animals,
studying gene function by induced mutation,
DNA markers, applications in agriculture,

indlustry, medicine and environment.

Gene cloning technigue, DNA vectors,
detection and analysis of cloned ganes, DNA
amplification by polymerase chain reaction,
gene transformation in plants and animals,
recombinant protein production, gene
function analysis, genome editing and RNA
interference, DNA markers, applications in
agriculture, industry, medicing, environment

and biosafety.
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Isolation of total DNA and plasmid, DNA
digestion and ligation, transformation,

recombinani DNA detection and analysis.
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Extraction of total DNA from bacteria and
plant, plasmid extraction, detection and
analysis of DNA in gualitative and
quantitative, DNA extraction from agarose gel,

restriction endonuclease digestion and DNA
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analysls of transformants, PCR reaction, .

restriction endonuclease map.
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The evolutionary theory, phenotypic
variation as a result of genetic variation,
maintenance of polymorphism, population
genetics, the origin of species and the
maintenance of uniqueness, role of hybrid in

evolution.
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The evolutionary theory, driving forces of
evolution, microevolutionary concepts,
principles of macroevolution, intrigrating
micro-and macroevolutionary process, key

events in evolution.
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Gene cloning technique, DNA vectors,
detection and analysis of cloned genes, DNA
amplification by polymerase chain reaction,
gene transformation in plants and animals,
studying gene function by induced mutation,
DNA markers, applications in agriculture,

industry, medicine and ervironment.
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msUssgneldansiuias nendladlulind

Mechanism of toxicity, risk assessment,
mutagens, effect of toxins to cells and
organs, toxicity assay, antitoxin, foxin

application and toxicogenomics

17
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Fodrnunle medanguluiugenans

ad a w . . .
YRIINTWIDNG Y English in Genetics Context

WlAsese3n (Course Outline)

News in Genetics

Scientific conversation in everyday life
Resume and personal staternent

Job interview and English in social setting

- Blogs and Wikipedia: how can we learn genetics from these media?

Learning Genetics from documentary

How can we efficiently gain knowledge in genetics by reading textbooks
Getting the overview in genetics: reading the review papers

Getting the cutting-edge knowledge in Genetics via podcast

Getting the cutting-edge knowledge in genetics via research articles
How to wiite an abstract '
From research articles {o abstracts

U
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Wnlaseseidnn (Course Outline)
Introduction

Regulation of gene expression: Transcriptional

Regulation of gene expression: Post transcriptional

Epigenetics

Cytoplasmic inheritance

Cytoplasmic inheritance: Genomic analysis of organellar DNA
Mode of reproduction

Sex determination

Self-incompatibility and crossing barriers

Apomixis

Embryogenesis '

Experimental approaches: Forward genetics

Experimental approaches: Reverse genetics

Discussion
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e e e Y
Eal S B =

e e N R S

\Ainlasas1ed (Course Outline)

Introduction to complexity of cell

Nucteus: envelope, pore, protein import Transport of RNA, nucleolus
Protein translation, folding and degfadation ER and Golgi body
Vesicular transport and Lysosome

Mitochondria, Chloroplast, Plastids and Péroxisome
Cytoskeleton and cellular movement

Membrane and cellular transport

Endocytosis, cell wall and extracellular matrix

Cell-cell interaction

Cell signaling

Cell cycle

Program cell death

Fertilization, cell proliferation and differentiation

Final project

T
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1AtAT43187Y1 (Course Outline)

Endoplasmic reticulum (ER) stress

Unfolded protein response (UPR)

Molecular chaperones and ubiquitination

ER stress and diseases

Cell signaling

Stress responses in plant

Heavy metal stress and phytoremediation
Mechanism.of antibiotic resistance

The origin of oxygen .

Reactive oxyéen species (ROS) formation and action
ROS scavenging systems

Avoiding ROS production and functions of ROS
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U

3(3-0-6)

U U TIEY
3

Gy W W W WOy W W

&




THAIU 01416456
Fairnmeing Wugdmngsi |

o o o . . .
YAIYINTH09NEE Genetic Engineering |

10.
11.
12.
13.

I - T T ™

wlAseseien (Course Outline)

DNA wilfl uaenalnnsviieiuvasdiu
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\lase5ein (Course Outline)

Chemicals, equipment, biosafety and bioethics

Laboratory activity overview

Plasmid extraction/gel electrophoresis and nanodrop
Restriction endonuclease digestion/gel extraction/DNA ligation
Preparation of competent cells

DNA Transformation

Surmmary and presentation

" Plant DNA extraction

PCR amplification of target gene

Gel electrophoresis and DNA ligation
DNA transformation

Detection and analySIS of transformants
Summary and presentation

Erty
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—

= P =
R

Y O® N s o

WLATI18391 (Course Outline)
The development of evolutionary theory
Origin of life and importance of genetic variation
Evolutionary mechanisms
Species concepts and speciation
Kin selection
Sexual selection
Interaction and co-evoluticn
Behavioral evolution
Evolutionary ecology
The history of life: Phylogenetics
Primate Evolution and Human Origins
Key events in evolution
TIU
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LlAse518391 (Course Outline)
Basic toxicology

Toxin mechanism

Risk assessment

Mutagens and toxins

Effect of toxins in cefl and organ
Toxicity assay

Toxicogenomics

Application

Literature discussion

T
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3. 8.09. N8AT TIUALY

HANUTTY

1. Wonnapinij, P., Sriboonlert, A. (2558) Molecular phylogenetics of species of
Bulbophyllum sect. Trias (Orchidaceae; Epidendroideae; Malaxidae) based on nriTS
and plastid rbcl. and matK. Phytotaxa, 226(1), pp. 01-017.

2. Sriboonlert, A, Swatdipong, A., Wonnapinij, P., E-Kobon, T., Thancharoen, A. (2558)
New Record of Pteroptyx tener Olivier (Coleoptera: Lampyridae: Luciolinae) in
Thailand. Coleopterists Bulletin, 69(2), pp. 332-336.

3. Wannajuk, M., Sangthong, P., Natapintu, S., Wonnapinij, P., Vuttipongchaikij, S.,
Kubera, A., Won-In, K, Mingmuang, M., Surat, W. (2556) Ancient DNA of Pigs in
Thailand: Evidence of Multiﬁle Origins of Thai Pigs in the Late Neolithic Period.
Science Asia, 39(5), pp. 456-465.

4. 8. A9, 177NN §3Y

NAUIY

1. Mongkol, W., Arunyawat, U., Surat, W., Kubera, A. (2558) Active Compounds Against
Anopheles minimus Carboxypeptidase B for Malaria Transmission-Blocking Strategy.
Journal of Medical Entomoloagy, 52(6), pp. 1322-1332.

2. Sangtanoo, P., Choowongkomon, K., Surat, W., Nitisinprasert, S., Kubera, A. (2557)
Antimicrobial Peptides of Lactobacillus salivarius K& |solated from Chicken Intestine.
Science Asia, 40(2), pp. 135-140.

3. Wannajuk, M., Sangthong, P., Natapintu, S., Wonnapinij, P., Vuttipongchaikij, S., Kubera,
A., Won-In, K., Mingmuang, M., Surat, W. {2556) Ancient DNA of Pigs in Thailand:
Evidence of Multiple Origins of Thai Pigs in the Late Neolithic Period. Science Asia,

39(5), pp. 456-465.

5. 9. A9.0ATNE daANIY
N3
1. Sriboonlert, A, Swatdipong, A, Wonnapinij, P., E-Kobon, T., Thancharoen, A. (2558)
New Record of Pteroptyx tener Olivier (Coleoptera: Lampyridae: Luciolinae) in

Thailand. Coleopterists Butletin, 69(2), pp. 332-336.



2. Makinen, H,, Niva, T., Koljonen, M. L., Swatdipong, A., Primmer, C. R. (2558) Temporal
Variation in Lake-Run Brown Trout (Salmo frutfa) Mixed-Stock Fishery Catches in a
Large Fennoscandian Lake. Boreal Environment Research, 20(5), pp. 651-665.

3. Phongkaew, P., Arunyawat, U., Swatdipong, A., Hongtrakul, V. (2557) Inverted
Migration of Rare Whisker Sheatfish in Nong-Han Lake, Northeastern Thailand:
Implications for Conservation. Genetics and Molecular Research, 13(3), pp. 7492-7502.
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1.

Sujiwattanarat, P., Pongsanarakul, P., Temsiripong, Y., Temsiripong, T., Thawornkuno,
C, Uno, Y., Unajak, S., Matsuda, Y., Choowongkomon, K., Srikulnath, K. (2559)
Molecular Cloning and Characterization ofl Siamese Crocodile (Crocodylus siamensis)
copper, zinc Superoxide Dismutase (CS/-Cu,Zn-SOD) gene. Comparative Biochemistry
and Physiology - Part A: Molecular and Integrative Physiology, 191, pp. 187-195.
Matsubara, K, Uno, Y., Srikulnath, K., Seki, R., Nishida, C., Matsuda, Y (2558)

Molecular cloning and characterization of satellite DNA sequences from constitutive

_ héterochromatin of the habu snake (Protobothrops flavoviridis, Viperidae) and the

Burmese python (Python bivittatus, Pythonidae). Chromosoma, 124 (4), pp. 529-539.
Supikamolseni, A., Ngaoburanawit, N, Sumontha',. M, Chanhome, L, Suntrarachun, S.,
Peyachoknagul, S., Srikulnath, K. (2558) Molecular Barcoding of Venomous Snakes
and Species-Specific Multiplex PCR assay to identify Snake Groups for which
Antivenom is Available in Thailand. Genetics and Molecular Research, 14 (4), pp.

13981-13997.

2. WA.A%. 9918 SunTigsendng
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1.

Pattarapimol, T., Thuzar, M., Vanavichit, A., Tragoonrung, S., Roytrakul, S.,
Jantasuriyarat, C. (2558) Identification of Genes Involved in Somatic Embryogenesis
Development in Oil Palm (Elaeis guineensis Jacq.) using cONA AFLP. Journal of Oil
Palm Research, 17, pp. 1-11. '

Wei, Y.a, Bao, J., Cao, H, Zhaj, J., Jantasuriyarat, C., Zuo, S., Pan, X,, Wang, H,,
Zhou, B. (2557) Haplotype Variation and Phylogeography of Rhizoctonia solani AG1-1A
Strains Based on rDNA 5.85-ITS and R-Actin Gene Sequence Analyses. Mycological
Progress, 13 (2), pp. 247-255.



3. -Mangkit, B, Thaenkham, U., Adisakwattana, P., Watthanakulpanich, D., Jantasuriyarat,

C., Komatamisra, C. (2557) Molecular Characterization of Haemonchus contortus
(Nematoda: Trichostrongylidae) from Small Ruminants in Thailand Based on the
Second Internal Transcribed Spacer of ribosormnal DNA. Kasetsart Journal - Natural

Science, 48, pp. 740-758.

3. 9. A5. SIANA LBINUA

NAIUIde

L.

Sriboonlert, A., Swatdipong, A., Wonnapinij, P., E-Kobon, T., Thancharoen, A, (2558)
New Record of Pteroptyx tener Olivier (Coleoptera: Lampyridae: Luciolinae) in
Thailand. Coleopterists Bulletin, 69(2), pp. 332-336.

Kantawong, F., Thaweenan, P., Mungkala, S., Tamang, 5., Manaphan, R.,
Wanachantararak, P., E-kobon, T., Chumnanpeun, P. (2558) Mucus of Achatina fulica
stimulates mineralization and inflammatory. response in dental pulp cells. Turkish
Journal of Biology, 39. DOI: 10.3906/biy-1505-29. _
Suriyo, A., Ketsing, J., E-kobon, T. (2558) The development of grade 10th students’
conception of human homeostasis by using context-based learning. Proceedings of

the 53th Kasetsart University Annual Conference, Bangkok, 3-6 February, 2015.

4. pue.ag. Uezaq Junaed

WAITUALY

1. Juntawong, P., Hummel, M., Bazin, J., Bailey-Serres, J. (2558) Ribosome Profiling: A

Tool for Quantitative Evaluation of Dynamics in mRNA Translation. Methods in
Molecular Biology, pp. 139-173.

Lin, 5. Y., Chen, P. W,, Chuang, M. H., Juntawong, P., Bailey-Serres, J., Jauh, G. Y.
(2557) Proﬁ[ing of Translatomes of in vivo-Grown Pollen Tubes Reveals Genes with
Roles in Micropylar Guidance During Pollination in Arabidopsis. Plant Cell, 26(2), pp.
602-618. '

Juntawong, P, Sirikhachbrnkit, A., Pimjan, R, Sonthirod, C., Sangsrakry, D., Yoocha, T.,
Tangphatsornruang, S., Srinives, P. (2557) Elucidation of the Molecular Responses to
Waterlogging in Jatropha Roots by Transcriptome Profiling. Frontiers in Plant Science,

5(DEC), pp.
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1.

2.

Nipitwattanaphon, M., Wang, J., Ross, K.G., Riba-Grognuz, O., Wurm, Y.,
Khurewathanakul, C,, Keller, L. (2557} Effects of Ploidy and Sex-Locus Genotype on
Gene Expression Patterns in the Fire Ant Solenopsis invicta. Proceedings of the Royal
Society B: Biological Sciences, 281. ' .
Wang, W., Wurm, Y., Nipitwattanaphon, M., Riba-Grognuz, O., Huang, Y.C.,
Shoemaker, D., Keller, L. (2556) A Y-like Social Chromosome Causes Alternative
Colony Organization in Fire Ants. Nature, 493(7434), pp. 664-668.

Nipitwattanaphon, M., Wang, J.,, Dijkstra, M.B., Keller, L. (2556) A Simple Genetic Basis

for Complex Social Behaviour Mediates Widespread Gene Expression Differences.

Molecular Ecology, 22, pp. 3797-3813.
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1.

Kriangphan, N., Vuttipongchaikij, S., Kittiwongwattana, C., Suttangkakul, A, Pinmanee,
P., Sakutsathaporn, A, Apisitwanich, S. (2558) Effects of Sequence and Expression of
Eight Anthocyanin Biosynthesis Genes on Floral Coloration in Four Dendrobium
Hybrids. The Horticulture Journal, 84(1), pp. 83-92.

Nitteranon, V., Kittiwongwatfana, C., Vuttipongchaikij, S., Sakulkoo, J., Srijakkoat, M.,
Chokratin, P., Harinasut, P., Suputtitada, S. and Apisitwanich, S.. (2557) Evaluations of
the Mutagenicity of a Pigment Extract from Bulb Culture of Hippeastrum reticulatum.
Food and Chemical Toxicology, 69, pp. 237-243.

Wannajuk, M., Sangthong, P., Natapintuy, S., Wonnapinij, P., Vuttipongchaikij, S.,
Kubera, A., Won-In, K, Mingmuang, M., Surat, W. (2556) Ancient DNA of Pigs in
Thailand: Evidence of Multiple Origins of Thai Pigs in the late Neolithic Period.

SCIENCE ASIA, 39(5), pp. 456-465.
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1. Khaokhajorn, P., Samipak, 5., Nithithanasilp, S., Tanticharoen, M., Amnuaykanjanasin,
A. (2558) Production and Secretion of Naphthoquinones is Mediated by the MFS
‘fransporter MFS1 in the Entomopathosenic Fungus Ophiocordyceps sp. BCC1869.
World Journal of Microbiology and Biotechnology, 31 (10), pp. 1543-1554.

2. Kantawang, T., Limtrakul, J., Samipak, S., Chattham, N. (2558) Microsurgery of Elodea
Cells Using Excimer Laser. Bio-Optics: Design and Application, BODA 2015.

3. Innark, P., Ratanachan, T., Khanobdee, C., Sam'ipak, S., Jantasuriyarat, C. (2557)
Downy Mildew Resistant/Susceptible Cucumber Germplasm (Cucumnis sativus L)

Genetic Diversity Assessment Using ISSR Markers. Crop Protection, 60, pp. 56-61.
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1. Kriangphan, N., Vuttipongchaikij, S., Kittiwongwattana, C., Suttangkakul, A., Pinmanee,
- P., Sakulsathaporn, A, Apisitwanich, S. (2558) Effects of Sequence and Expression of
Eight Anthocyanin Biosynthesis Genes on Floral Coloration in Four Dendrobium
Hybrids. The Horticulture Journal, 84(1), pp. 83-92.

2. Lao, J., Okawa, A, Bromley, J.R.,, Mclnerney, P., Suttangkakul, A., Smith-Moritz, AM.,
Plahar, H., Chiu, T.-Y., Gonzalez Femnandez-Nifio, S.M., Ebert, B, Yang, F., Christiansen,
K.M., Hansen, S.F., Stonebloom, S., Adams, P.D., Ronald, P.C., Hillson, N.J., Hadi, M.Z.,
Vega-Sanchez, M.E., Loqué, D., Scheller, H.V.,, Heazlewood, J.L. (2557) The Plant
Glycosyltrénsferase Clone Collection for Functional Genomics. Plant Journal, 79(3), .

pp. 517-529.
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1. Daduang, R, Kitani, S., Sudoh, Y., Umédhay Pait, [.G., Thamchaipenet, A,, lkeda, H.,
Igarashi, Y. and Nihira, T. (2558). 29-Deoxymaklamicin, a new maklamicin analogue -
produced by a genetically engineered strain of Micromonospora sp. NBRC 110955. J.
Biosci. Bioeng, 120(6), pp. 608-613.




2. Thanapipatsiri, A., Claesen, J., Gomez-Escribano, J. P., Bibb, M., Thamchaipenet, A.
(2558) A Streptomyces coelicolor Host for the Heterologous Expression of Type lii
Polyketide Synthase Genes. Microbial Cell Factories, 14(1), 145. doi: 10.1186/512934-
015-0335-0.

3. Rachniyom, H., Matsumeoto, A, Indananda, C., Duangmal, K., Takahashi, Y.,
Thamchaipenet, A. (2558) Nonomuraea syzygii sp. nov., an Endophytic Actinomycete

Isolated from the Roots of a Jambolan Plum Tree (Syzyeium cumini L. Skeels).
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1. Wonnapinij, P., Sriboonlert, A. (2558) Molecular phylogenetics of species of
Bulbophyllum sect. Trias {Orchidaceae; Epidendroideae; Malaxidae) based on nriTS
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