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Vaudiadnaassd

LN

) ' & =l ) =t o0 a aa - o Y]
GELO 1 sndagnenneaniivannumgluysanmsiunisiiou msenduTinlunninetds (rnwd- )
GELO 2 shiauauuminsuitlgm msdadulalaeldinwensfaiunzauivamumsalld (rnug- K)
GELO 3 Ansissidanunsailutihg iz masunmsvhanumeaussousmaduiussneuntsliegnamnzgan (auf - K)

GELO 4 Uszgndlivinursunien mefeansuasiuwmalulafansaumalumsGouasmevhousuiugdu
Sub GELO 4.1 Aeanslaglivinueamulunsiauasnsdidudin Ginee - 5)
Sub GELO 4.2 limaluladfdviauavansaumelfetragniasmumdnnislumsieans mavinundelunsiusiuiy
Fou (inwe - 5)
Sub GELO 4.3 Haans wisthiauanasu MM vIaguuuume 9 1a (inwe - 5)
GELO 5 vmsdamsmuiaailaWianunsaduiuiauaznisiuuld
Sub GELO 5.1 guanuiaq Uimsdnmsueaiansnisuasisla (e - )
Sub GELO 5.2 uanweenisnsifiunmmussmuiauasynaadu sadhune dndmunmislumsiiiuiiausesiiu
(Adnwesy - Q)
GELO 6 I.Lﬂmaaﬂﬁmmﬁﬁuﬁﬂﬁﬁuﬁug’m‘iuﬂﬁag's'mﬁ'uél'ﬁu (3395539 - E)
GELO 7 Uszifiumuies fvuasimiune masumsFeusasyseilumsGauiifedimnnuies (audnwwus - O
GELO 8 UszunduwwnAnamuidiunaiiosfiivesdiny waymsiannagiedibu lunsinduiieviavfanssuluuminends
(Arudnwee - C)
GELO 9 shaowsurugBulugediiuasdnmy Tnefummmmifivasmuas (audnwas - ©)
GELO 10 uamsoanfiernumagiilalunnudulve drselidefanssmu wndnwaififion gty vesdusarussRemansuas
R (AUANYNE - O)
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PLO1: gﬁ)ﬂ’liﬂﬂuiﬂﬂ
MNYIFERTTIN WU
walulagluguuuumsyns
wazidaule

v

v

PLOZ: afus1eUseifiu
AUATINTILAY
wialuladade Iy
WFARSTININDIN
MATeuavUsraunsaif
Aedadld

PLO3: UfjiRamuilesu
vauvaelaelinatnis

- o
waziasasilalu
wosfuRnismia
ANBIFANSTTINNLAY
Fransaumanigla
ngmmmaxﬁﬁﬁﬁﬁ%’a
o A W o
Adetasla

PLOG: Ainsievitioyaiite
uAtynaInemans
Fanaimadianig
FrTEUALaLAIS
Tusunsuler

PLO5: duflumsidesite
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39105z deUIn TN
W IAERSTININLAY
Fransaunala

PLOG: UfjURamusauiu
FRunsunumilesy
UDURLIYAIBNTLUIUATS
Pdluszuuuay
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2.3.10 n1seanuuUndngmsiidenndasiunadnsnisiioudszdunangns
NnradwsMISEuvemdngesiiAININMTIRTsiALman LA A MBI TY i)
dnlddanude aenndesiugnsmansend unu dunisgaudnu unuiasygiauazdanu
Rendosfiuvdngms maUssdiumudeaasianszmuanneueniiisondngns uasid euleefu
Ideviend Wusia USvgrveswminerdeinunsmans duanadraiy wadwsninseusdallainy
A0AANBANTUNATNTNITITUSNILNINTTIUANA HAGWSINTITEUTTEAUNangns uaskadnsn1siTeus
ynedtndnuily musaussousmnevdnuill ainerdensasmand
vwéngns Tinseinadwimaeuiuiazteiiormunosiming (knowledge) finwgiamizanan
(specific skills) inwgialy (generic skills) kagiiruad (attitude) AAsadaslunisussguadnsnng
WouvemangnIuAazton1unanni15ues backward curriculum design dwisunsdvemdngns
USulse viangmsRansasbuaednsdl il
1) nsfiswivvemdngasiiu atu wa. 2562 dnadnsmsiFeusseiusedn (CLOs) A
osfnmd vinve wagiiruainuiimuslundngnsuiuUse atu we. 2567 ieussqradng
nsiEuvemangms (PLO) vemdngmsusulsieguda ﬂ&ﬁmﬁgummmﬂaaq“l.wé’ﬂqm
Usuugwialdle
2) nsflsnedvivemangnsidn atu wea. 2562 ludnadnsnisieugsedusneivn (CLOs)
flannsaimunesdeug inws wagiruadnuiidvudlundngasuiuuss aty e, 2567
wu waluladasfelvinieingimansdanm nmaiunstnfnuedfoRng wagnnsld
iw3asilomaineimansdanm udu eussauadndnsiseudueandngns (PLO) vos
nangnsusuuseld nangnsesWanaiseiulug viemsiiuseinenndngmsdu
fifeadios
3) nydiseinveandngnaiin atu na. 2562 dnadwsniaiioudsedumednn (CLOs) 4oy
iniiusdu fdefeassunndidnlfdiudoededeilos visliannsaiamunssdaug
vinwe uazfiruafnuiifwualundngesifn ety we. 2562 WoussauadnimaiFoudues
ndngns (PLO) veamdngmsle nangnsasenidnaedvniuanudngasuiuugs ady
W.A. 2567
nsdifenanthgnisasuuadundngnsinermansindia aeniningrmansdanmuas
wialulad () vdngmsuiulse wa. 2567 Tasnisansieisingimansiugumand
sinamzdsduiniumadamaineimaniiinmiugs mefvmdasauauayinemans
Fayamadiine Waneiviemsidenlvilifianuivadesunisasundasveanalulainig
Ingrmansiinmanniy TgmﬁgaLﬁmw%ﬂmwwLﬁaﬂmﬂwé’ﬂqmﬁuﬁﬁuaﬁaLLaaﬁmu‘ﬁwmé’ﬂﬁu
MIUTTGHATNENSISUSURIMANgNS
nsUFulgmdngnand sl dawaliddnssuseivfugrumeinermans (ad Rand uas
adamans) asulududfl 1 wdoufumeindnuiily andulududi 2 damesdsuneivianis
Taduiafunisiannming finws wagiruainidivermansanm femedniidunquiuas
UAUR runsdanisiSeunisasy wastaussidiunadiedsnnsiivarnmaneyadlviddndudifous
AI8NULEY (self-learner) warliiSeusnaondia (life-long learning) Tududit 3 DanasiSousein
wnzdafuneiudiansaume adi mstusunsy wasdvereansdeya FudunsufjiRadauas
witlymiiadefuaniunisalads Tngysannissmduanuuaginuenaingrmansdanwle
fufunadendeuneiviarsdeniaulafiofaunanudemyamgiuvedinemansinnm
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3. MuUnein laseaiimangns 519397 A195U1E5187YT LaTNUNISANEN
3.1 umheinnuraeanangas litesndt 121 miedin

3.2 lasesirandngns
1) vandwdnwialy lddeenda 24 wiaefa
Tnefandoadousedulumnmindnuinluasuis 3 da feil
1. e viluiiaunaudnunedan un. 8 mieds
2. wiwAnuHlfivaunanssaus 1 3 fu Tiltdesndn 6 wihedn
- fuNTRRANS AN TALYe
- nuAsEi
- sunsuguszneunis
3. sdvFnwv lUiiaunassaugauissy luadnsnsuisssundngns
(PLO) luitiaenin 10 wuiefin

PUNWENSANA
- uUMITEUINaandin
- puny TRIus Ty
2) AUANIYILANIE laitfendn 91  wuawhn
AP NN UIAU 76 wuaenn
Fymawizidon laiddaanin 15 wuqedin
3) NUINIVNADNLES laitoaindn 6 vUein
3.3 519991
(1) nudwdneiall  lddesendn 24 wiqein

at

Tagfandaaseusedvlumnmivnd@nwialuasuria 3 dwu el

a

1. iwaiwﬂﬁﬂmﬁﬂﬂﬁﬁmmﬂmé’ﬂwmﬁﬁm 1N, 8 WUIENN

01999111 AAASUVILAUAY 2(2-0-4)
(Knowledge of the Land)
aensUssmanwlanwni 6 --)

WIavanen 1w

2. MefmAnyhluiiauaussous s 3 s lddesnt 6 wiefn
- fumsdeansuaansaune
- fungg
- munsiluguszneunis
3. ANy lUiimuassaugauiiseylunadnsnaGeudsesundngns
(PLO) litiowndn 10 whefn
- puvinYN1SAn
- UNsISEUInaendin
- PN TGN
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(2) NUIRIVANIE laitfoandn 91

2.1 AYNANIZUIAY 76

01016201

01051101

01058111

01299201

01401114

01416311

01416312

01416454

01417111

01419211

01419214

01420115

01420119

01422111

01422431

welulaffanmvmensinensilossu
(Introduction to Agricultural Biotechnology)
walulafTanmiosdu

(Introduction to Biotechnology)

VAN IANTTUAMNTTUNYAT

(Principles of Agro-Industrial Innovation)
Ineneansuasneluladdnii

(Aquatic Animal Science and Technology)
wanuenan Ly

(General Botany)

nanwugenans

(Principles of Genetics)
WugAansUURnIS

(Laboratory in Genetics)
Faansaumnadacdiu

(Introduction to Bioinformatics)

uAAREE |

(Calculus 1)

aTAng Wil

(General Microbiology)
ﬁ;a%ﬁwmﬁugmmﬂﬂﬁﬂ’ﬁmﬁ

(Laboratory in Fundamental Microbiology)
Wandogwduvunaufuinig

(Laboratory in Abridged Physics)
Wandoeada

(Abridged Physics)

VGIGAL

(Principles of Statistics)

AANISTTINGN

(Statistic in Biological Sciences)

17

VATl

PUYAN

3(3-0-6)

3(3-0-6)

1(1-0-2)

2(2-0-4)

3(2-3-6)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01423113

01424111

01424112

01444121*

01444122*

01444221*

01444222*

01444311

01444312

01444316

01444321*

01444322*

01444391

01444399

01444491

* snedvndalal

darineily

(General Zoology)

NANTING

(Principles of Biology)
Y¥nenaufURnTg

(Laboratory in Biology)

\SiieTin

(Chemistry for Life)
UiRnsieiiitedin

(Laboratory in Chemistry for Life)
Fnenseiuluananastuall
(Molecular Biology and Biochemistry)
U URns3vineseauluanauasduadl

(Laboratory in Molecular Biology and
Biochemistry)

mslusunsumwlnseudmsudiansaume

(Python Programsming for Bioinformatics)

A1stUswATUATEI NS aUdINTUT 1@ SAULN A

meUfuRnig

(Laboratory in Python Programming for
Bioinformatics)
ensteyanataiven

(Biological Data Science)
walulaglelingd

(Omics technology)
UINNTTUINUIAEATTININ
(Biological Science Innovation)
Fangmamsunndiuanudutywd
(Biomedical science and humanity)
Hnau

(Practicum)

seideudiTamPIvenmansiinmuazmalulat

(Research Methods in Bioscience and
Technology)

18

3(2-3-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

4(4-0-8)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(2-3-6)

1(1-0-2)

3(2-3-6)

3(3-0-6)



01444497 Au3UN
Seminar
01444499 TASEUMUINENANEARSTIN T NLaEIALULaE

(Project in Bioscience and Technology)

2.2 FYanILasn

Tvigsdanseuiusalyil

laitfaendn 15 wulefn

01002371 Fmmaniuavmaluladfanmdesiu 3(3-0-6)
(Introduction to Animal Science and Biotechnology)

01007275  wAlulag@inmauiie 3(3-0-6)
(Plant Biotechnology)

01011311  wanmsdansdngiiy wyed uazdnd 3(2-3-6)
(Principles of Pest Management)

01051487 walulaBirdesfuweanaged 3(2-3-6)
(Alcoholic Beverage Technology)

01058423  walulaflulediwiues 3(3-0-6)
(Biorefinery Technology)

01058424 YREMNTTUNYA TTUNTVLUAY 3(1-4-4)
(Cross Border Agro-Industry)

01058452  uinnIsUNARSMNNELNYUINTEVTURNANVNTIUNEAT 3(2-3-6)
(Nutritional Product Innovation for Agro-Industry)

01058453  ulnnssumdnsnsidedniwonieofniUndwiveamnssy  3(3-0-6)
(Meat and Poultry Product Innovation for Agro-Industry)

01058465 NIPBNLUUNSARENSHIEAMUAENNTIEYD 3(2-2-5)
(Visual Communication and Presentation Design)

01252351 wialulagTinimussamse 3(3-0-6)
(Algal Biotechnology)

01252371 lsauazUsanvesdnii 3(2-2-5)
(Diseases and Parasites of Aguatic Animals)

01255351  ammsmanivialy 3(3-0-6)
(General Oceanography)

01255353  msdnintoedy 3(2-3-6)

(Basic SCUBA Diving)

19



01255354

01299114

01401351

01401431

01401472

01401473

01416421

01416422

01416423

01416441

01416451

01416453

01416455

01416456

01416457

01416458

ALNIAARTNILATN

(Physical Oceanography)

T ACETTT RN Bty

(Principles of Aquaculture)

a3y inelesuvosiiy

(Introductory Plant Physiology)
lulasiatianieiies

(Plant Microtechniques)
FIneluanavosiy

(Plant Molecular Biology)
sudouinswmeidsailodediy
(Methodology in Plant Tissue Culture)
WugrEniuyed

(Human Genetics)

WugeEnSY

(Plant Genetics)

Wugeansi

(Animal Genetics)
fugrnansvesizaditosiu
(Introduction to Cytogenetics)
WugranivauTadszauluang
(Molecular Cell Genetics)
fugransluianaidasiy
(Introduction to Molecular Genetics)
nsnavaussianIATEAluTEAuLIEaNg
(Molecular Aspects of the Stress Responses)
WugIengsy |

(Genetic Engineering 1)
Tuuaziesemnen1eiiiuLe
(Genome and DNA Markers)
WugimnssuuuAng

(Laboratory in Genetic Engineering)

20

3(2-2-5)

3(3-0-6)

3(2-3-6)

3(1-6-5)

3(3-0-6)

3(1-6-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

1(0-3-2)



01416461

01416481

01416483

01423351

01423452

01423464

01424411

01424452

01424456

01424457

01424458

01424492

01444313

01444314

01444315

01444492

e Tenoufinnes
(Computational Biology)
WugmansuarIImuINg
(Genetics and Evolution)
Wugiyine?

(Genetic Toxicology)

A3 Inevesde

(Animal Physiology)
mMslddninaaes

(Using of Lab Animals)

Q.

engiiaufiuSeuiiey
(Comparative Immunology)
NNSMANTNNITTINGN
(Biological Drawing)
MsINEEsIaddns
(Animal Cell Culture)

eI TLDRIETER

(Biology of Cancer)
Frnenduasie

(Synthetic Biology)
ARTTINeN

(Forensic Biology)

WA lulag AN ULUUSTTUUF

(Biomimetics)

luganninseudwsutnansaune
(Python Module for Bioinformatics)
Tuganmnlwsewdmiudiasauma naufuanig

(Laboratory in Python Module for Bioinformatics)

£ o =l
nsasnawuuTaaalushu

(Protein Modeling)

UURns33einensdayanis¥ivinguasdiansaunea |

( Research Practical in Biological Data Science and

Bioinformatics 1)

21

3(1-6-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(2-3-6)

5



01444493  UHURMTITeIMeIMstoyanietinineuasdnansaume |l 5

( Research Practical in Biological Data Science and

Bioinformatics 1)

01444494*  Fveeanstininaielny 3(3-0-6)
(Modern Bioscience)

01444496 Foanneneingmanitinmuaznalulad 3(3-0-6)

(Selected Topics in Bioscience and Technology)

(3) nuIRIVIADNLES ladtipendn 6 wiawhn

22
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3.4 anuduiusiuvangnsduilUnsoulunms/nmaivduvesantu
3.4.1 madv/ngudv/meivlundngns Mladeulny anz/n1adv/méngnsou
- sgdvrlumnedndnwiily Adeaeulaedsiviysaunns manindneniily
gaawInedeinuasmans wazdnaaulnenne/niadendy 1

- ArewistiAuArewiziasn
01002371  dmrnaniuazmaluladtinmdosiy
01007275  wialulagdiniwaune
01011311  wdnn1sdanisdngity wywd wazdnd
01016201  wiAluladanwmansinensitesdiu
01051101  weluladdan oy
01051487  winlulafinTeshuuoanased
01058111  MNWIRNATTUYAGIUATIUNTAS
01058423  wieluladluledlwwe’
01058424  @RAMANITUNEATTIUNTVILILAY
01058452  UiMNITUNENTUINLNYVUINITAMTURNENYNTIUNEAT
01058453  uimnssumAnsdusidodniuasiednUndmivegnaunsay
01058465  AITPEALUUNTABESHIENTNLAZNITIELS
01252351  wAlulagfiinwuesainsng
01252371  Tseuazds@nvesdnith
01255351  aamamansily
01255353  mssindosdy
01255354  @yMIAAASNIENIN

01299114  UANNISWIZLALIER T

o
o

01299201  Anenenansuazmalulagdniin
01401114  wgnuemandvialy

01401351 a5 imeniesuvesiiy
01401431  lulpsiveilannaiie

01401472  Fineluianavedig
01401473  sudeuBmameidvaiodediv
01416311  wdnWugmans

01416312  fugenansufURnas

01416421 UGAENIUY WY
01416422

€

L‘,e
aflo,
=

§ANANSAY

tﬂ

01416423 gAnansdnd
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01416441
01416451
01416453
01416454
01416455
01416456
01416457
01416458
01416461
01416481
01416483
01417111
01419211
01419214
01420115
01420119
01422111
01422431
01423113
01423351
01423452
01423464
01424111
01424112
01424411
01424452
01424456
01424457
01424458
01424492

as

Wugmansvaadilowu
Wugmansvegadszauluana
Wugrmansluanaiosiu

= &y

FransaumenUawiu
nsnoUauBsaAMUAsEAlLsEAUlLLENa
WUGIFINTTY |

= = = |
FUULASLATEIMUIENNALEUD

s o

WUgIFINTSUULURNS
PImpnTaneuiines
WugeansagIinung
WugRyIne,

WARRGE |
9a3Anewhly

a¥IneniugIunauURnIs

=)

| as

dndogsdavunaufusnig

=) .

aa 6

Wandoeedauuy
VANEAD
ANAN1TINE
dmventily
#55Iuvednd
ANSLUERINAaDY
MeglifuiuUTeuiiey
waN T INe
FIng1nal URnTg
ANSIIANINNETIINEN
MsinsAsaaddng
CRGIREIETER
FyinedunsIen
TRTINe

WALl AEEYULUUSITUYRA
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3.4.2 wuandv/nguiv/neduilundngns Mlnaeuls ans/madvimdngnidy

- iniidaaeuliitundngasunmemanstudin Ingndounmemaninsraengndd
nangnsUTUUTe w.e. 2564

01444391 6'?1';3%&1’11/11&ﬂ'mawwéﬁ’um'lmﬁuuuwé

- s ideaeulfuyain Inginmsdeyanisdiinguasdiansauna vasineds
YININIAERS

01444311 mslusunsunwinseudmsugaasauwme

01444312 aslUsunsunmwlnseudmivtnatsauma maufuRng

01444316  Fvnensvayanietying)

01444492  UFURMTITeINe N sTeyameiTineuastiansauwme |
01444493  UFURMFITEIne N steyama¥vinewasdiansaunea |
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3.5 A85UN85187U0
1) swdviilusiaivivesdngns
01444121*  aflifia?in 3(3-0-6)

(Chemistry for Life)

519 srmeuLazBianaTau wsenglulaysevinsluiana URATeuall aaunarans
wazaunandvine auaudafdAyrenilussudanin nan wa uazdvineslunis
F23nen arsusznavezdAnuazeslsundn lusfu tima wazddeulosseninangud
Finuffsen nalnuffenduriduazanin swmuasuiizeniiddnludeddin wniidden

Elements, atoms, and electrons. Forces within and between molecules.
Chemical reactions. Kinetic and equilibrium in Biology. Vital properties of water in
biological systems. Acids, bases, and buffer in biology. Aliphatic and aromatic
compounds. Lipids, sugars, and linkages between reactive groups. Organic and
biological reaction mechanisms. Essential elements and reactions in living organisms.
Green chemistry.

01444122*  UfURnsiafiiiiedin 1(0-3-2)
(Laboratory in Chemistry for Life)

UFTRN MU 01444121 1eiliitedin
Laboratory for 01444121 Chemistry for Life

01444221*  AAnerszauluianauazduadl 4(4-0-8)

(Molecular Biology and Biochemistry)

Tasaadre miriiuagnalnnsiteuresans@aluana AuvaInNRaI8veEs
wunvelad lnssahesgduluanaveeesunuad Ui uedluad wunueddumeluead
waelimasnu mydedygyiuvensad Ujduiusseniiuead anuReundsziuluananelu
wad ITmuinsseauliena nMsiaunadudug nsneuavemeiininuasnalnnns
AR nMsuszendldluanalumsidedeuasinuilsn

Structure, functions, and molecular mechanisms of biomolecules. Molecular
diversity of metabolites. Molecular structure of organelles. Biochemical processes in
cells and molecules. Cellular metabolisms and bioenergetics. Cell signaling. Cell-cell
interaction.  Molecular  abnormalities  within  cells.  Molecular  evolution.
Biopharmaceutical development. Biological response and regulatory mechanisms.

Application of molecules in diagnosis and treatment.

01444222*  UfUAMsImenseauluananazdall 1(0-3-2)
(Laboratory in Molecular Biology and Biochemistry)

U UAMsdmiv 01444221 Fiinensivluanauazdianadl

Laboratory for 01444221 Molecular Biology and Biochemistry

26
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01444311

01444312

01444313

01444314

01444315

nslusunsunelnsaudmsudrasauma 3(3-0-6)
(Python Programming for Bioinformatics)

wWaenlnseu a1esnvse 815158 fad nisadunisguain Hedunieedia ns
Uszananawily vlaviasiuaziauiusd nsdifine

Python shell. String. Array. List. Image manipulation. Statistical functions.
Fasta and genbank file processing. Case studies.

nslusunsun e lwsausmIuTIssaumA AaufuRnIs 1(0-3-2)
(Laboratory in Python Programming for
Bioinformatics)
UfURnsdwsu 01444311
Laboratory for 01444311

luganwlwsaudwmsutansauna 3(3-0-6)
(Python Module for Bioinformatics)

SenfidpaSouniew: 01444311

MIMIFEAITU N15lUsunsuuuUlaundin Samuuiiaanluna n1sdangy
MIiATgesAUsEnoUndan wHukednseideuiadls anduius n1sussuianawiunis
wangeenvesdu MIldlusunsunmwmeniiiedinsgidaya

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.

luganmwlwsaudmsudamsauma naufunnig 1(0-3-2)
(Laboratory in Python Module for Bioinformatics)

UURNsdmiu 01444313

Laboratory for 01444313

NS85 UUIa9lUshuY 3(2-3-6)
(Protein Modeling)

Fransaumaveslusiu nsglassaiievediusiu nsdaeanisduiuvedlusiv
mMsTnaeawarmaniidslauanaveslusiu Imnssulusiu

Bioinformatics of protein, protein visualization, protein docking simulation,
molecular dynamics simulation of protein, protein engineering.
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01444316

01444321*

01444322*

Mgnstayanelininen 3(2-3-6)

(Biological Data Science)

wanIngnsteyan1sdvine Yeyalefinduasnsuszendld nseeniuung
L3

= aa =3

naaasladnd IBnsneadd mafouiveunTewarlusunsunadimsaumeiions

= &

Iinszideyalelind vanufuafialunisdanisteyalefind msthiaueteyalefing
Metamiinsevteyaleding

Principle of biological data science, Omics data and applications, Omics
research designs, statistical methods, machine learning and bioinformatics programs
for omics data analysis, best practice for managing omics data, Omics data

presentation, examples of omics data analysis.

walulaglading 3(2-3-6)
(Omics Technology)

nsmarnuiandlonauiuiamin nismaiduidindlelvdueswadifen n1s
BasziudaaUninguas Fuind nsuanddleding WWsilefind wnlulafinduaznis
Uszgnd dadlafinduazda3nersyuu ledndvouaadiaer Tednddiniziunds
Uy ssAvgivaidelefind a3usssunasnguneuesauddeledng Aanieniswamn
wazmaluladifalu

High-throughput sequencing. Single-cell sequencing. Mass spectrometric
analysis. Genomics, transcriptomics, proteomics, metabolomics and applications.
Multi-Omics and systems biology. Single-cell Omics. Spatial Omics. Artificial
intelligence in Omics research. Ethical and legal considerations in Omics research.
Future trends and emerging technologies.

YIANTTUINGIAIEATUININ 1(0-3-2)

(Biological Science Innovation)

nsAaBeuianssn mssenuuummAniouinTsy NsUssendliivetmansdanmly
msaisassauinngsy msudan1iideneiinelugmisldousie uinnssumdnermansdanim
walulad@inmuasiugimnssy msuiluiluauasdinedansed ulnnssudunsguaguanm
uarnsuwnd wimnssumsinasuluduasdauanden fmmsluswanuavarudsiu malszgng
WBeufuRuarlasanaive

Innovative thinking. Design thinking for innovation. Biological science application in
innovation. Translating biological research into practical applications. Innovation in biological
science. Biotechnology and genetic engineering. Genome editing and synthetic biclogy.
Innovation in healthcare and medicine. Precision agricultural and environmental Innovations.

Future directions and sustainability. Practical application and research project
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01444391

01444399

01444491

Finewnamsummdiuanuduuyed 3(3-2-6)

(Biomedical Science and Humanity)

s

ALIALAZANUVAINNAYVDINYBILAZUIANUT AUUANFNNINATE ATEU
YuusTINeuuasAals Tnusssuresdnuuyvddagiu Anudnivinuesdinginig

9
L3

nsunng Fnemisnsumdiuanuideresuyed uyuduazadamm miuduiusuay
nsvieusiufuesywdludumsunng ndnuFuRuia msdanmserudaudives
uyud NMsdnnseuasaislunvhaulagaududeyaniansunmg a3u55unns
UURNunineinisunmg nsimunyUszansnimasiauluiednmitiaine,

nsWIng wazlATINTYLYY

Origin and diversity of human beings and races. Differences in languages,
religions, traditions, and art and culture in contemporary human society. Advances
in biomedical science. Biomedical science and human beliefs. Man and freedom.
Human relationship and cooperation in medicine. Best practices. Human conflict
management. Work safety and medical record confidentiality management. Ethics
in biomedical science. Development of professional performances in biomedical
professions. Community projects.

Hnew 3
(Practicum)

Hnaulaitiosnin 200 Hlus

Practicum is required at least 200 hours.

52 08UASI8N19MeFER ST NRaTmATULAE 3(3-0-6)
(Research Methods in Bioscience and Technology)

nanuarselauisn1sidemainermandsiinnuazmalulad nsmuwuatigm
Y89N15798 M5INUAUNTITY MawTeutaiaualasanside msdmaeideys nsuda
NawaLNN339150] N15UsI8UL Mstduslaznsnisuaualy

Principles and research methods in Bioscience and Technology, research
problem identification, research planning, preparation of research proposal, data
analysis, interpretation of result and discussion, report writing, presentation and

preparation of manuscript.
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01444492 UjURn1333uInenstioyavmeadainenuazdaansaume | 5
(Research Practical in Biological Data Science and Bioinformatics )]

MehnTzitgn msfvualanduarnawsy msvandaauelasinidedie
widgwiluaniunisaiasesandulniseananiduisy witseunazusSnienyui
Aendastumaliladianmnanisinunsuarnisuamg usseziaa 225 4l

Problem analysis, topic formulation and planning, and proposal
development to solve real problems with researchers from research institutes,
organizations and private companies related to  biological technologies in

agriculture and medicine for 225 hours.

01444493 UURn15AaeImensteyan1e¥aineuas Tasnsauma i 5
(Research Practical in Biological Data Science and Bioinformatics II)

msrduenudse madoumsauiasnisiiauenanuise Wewddyuilu
an1un1saiasedaufulniseainan tii e mirerunasuisnenouiiA st ety
wmalulaBinmnenisinunsuaznisummg WJusiuau 225 Hlus

Research conduction, report writing, and presentation of research results to
solve real problems with researchers from research institutes, organizations and
private companies related to biological technologies in agriculture and medicine
for 225 hours.

01444494*  AmeiAnanitanwadelng 3(3-0-6)
(Modern Bioscience)

ausilasruingiuiuiAamanaluladdanniugs AMTINeeRuiTIviE

agn wurdananuazdsnislnd nsdrnaiadedugeludedn madadugania

walulagTann wwialiunsideludagiuaumalulad?@rnin nsduundaufjimnig
YAFUNUILAYNITUTIEE LAY

Introduction to advanced biotechnological concepts. Overview of recent
advancements. Key concepts and novel methodologies. In-depth exploration of
advanced topics. Advanced techniques in biotechnology. Current research trends
in biotechnology. Practical workshops sessions. seminar series and guest lectures.

01444496 Saganzmnemansdanmiazalulad 3(3-0-6)
(Selected Topics in Bioscience and Technology)

\Foslanign1aInenmans danmuazimaluladluseavliggind Widaiies
wWasulUluusazniansdine

Selected topics in Bioscience and Technology at the bachelor’s degree level.
Topics are subject to change in each semester.
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01444497 duuun 1
Seminar
msaveLareAUseiateR uraulanainermansdannuazinalulad
seauUSgeIng
Presentation and discussion on current interesting topics in Bioscience and
Technology the bachelor’s degree level.

01444499 Tassnuiuinedaansdanmnazmalulad 3
(Project in Bioscience and Technology)

TAINNSALATIMIINeEIARS TN NLaEmALUILaE NSHRILNYBLIAUBLASINSINY
N15YNI98 N1SEUSIBULAENSUNEURANLATY

Research project in Biosciences, proposal development, research
investigation, writing of report and, presentation of research results.

2) sneduidusiaivuenvangns
01002371  dnnanfuazmaluladinmitosdy 3(3-0-6)

(Introduction to Animal Science and Biotechnology)

w &

ANUIAUFIUANIAERTATUETIINET guenans Lagumans wasn1susuugenug

anerszivluena walulagTinmuednd Tadf wastheiusssy
Basic knowledge of animal science in physiology, hygiene, nutrition, and

breeding, molecular biology, animal bictechnology, biostatistics, and bioethics

01007275 walulad¥rnTwnauney 3(3-0-6)

(Plant Biotechnology)
SefigeaSouunnow: 01424111 uay 01424112

nannrsvesnalulagdanmmieniuie nMsuseyndldimalulagdanindmsuieg
MTMUN AMIANWINIETTINGINY MIVEIeRUT IR TNENUGNY N1sRAUIRUERY N3
Famsvdenisiiuifsmandaan nsrdnansyAsnd mafuinwimdaiuguaznisianis
\ARRUGHY
Principle of plant biotechnology. application of biotechnology for plant.
Classification. Plant physiological study, plant propagation and conservation, plant
improvement, postharvest of fresh product, secondary metabolite production, and

seed storage and management.
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01011311

01016201

01051101

wannMsIANITANgIY uywd uazdnd 3(2-3-6)
(Principles of Pest Management)

HaNENULaEAEEeveadngity uywd uardnd malauaziSnsniunudngivy
uyud uagdn vaNNTLaTUINIIN TN SRy wyed uagdnd wallan1sd1siadngieg
uywd uazdniuaznisindula nsdlfinwinisdanisuuas dndlinszgndunds Tsaiy Toiy
WAZNITIANIARFHUWUUNEINENY

Impacts and damages caused by pest, pest control technigues and methods,
principles and guidelines of pest management, pest survey techniques and decision-
making. case studies on insect, vertebrate, plant disease, weed and integrated pest

management.

o J
waluladTanmmnsmsinensiiasduy 3(3-0-6)
(Introduction to Agricultural Biotechnology)

nannsveesmeluladfinmmiensinuesidosdu Idsmaluladfanndudnd
wAlulagTnwauiy wazimaluladdinmaugdunid Tiutennsiduaznisdanisnineins
maRugnssy eUszgndlilunsifeuasianniaiudnonmmandnuasianndanin
NINISLNWAT

The principle of agricultural biotechnology including animal biotechnology,
plant biotechnology, application of microbes, and the use and management of genetic

resources for researches to enhance agricultural production and productivity.

=r-1 lg
waluladg@aninwloeiu 3(3-0-6)
(Introduction to Biotechnology)

winmsvesmalladdann yadineuarnsrurumsinidosiy AugIAINTsu
walwlad @i mluTiadszdriv waluladinmlunissnwaenin wmalulagdrninly
RRENMNTINNITHER AIvneleedeveanalulag@inmlundvangming avgdns sunsie
ypen1sUdongAandon nswamedalul nistidadu msldusslovbmarsugeand
nagfagI

Principle of biotechnology, basic microbiclogy and fermentation, genetic
engineering, biotechnology in daily life, biotechnology in health care, biotechnology in
manufacturing industry, implications of biotechnology in terms of law, patents, danger
of release to the environment, development of new drugs, gene therapy, economic
benefits and ethical implications.
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01051487

01058111

01058423

weluladinsasfuneanagod 3(2-3-6)
(Alcoholic Beverage Technology)

Yilauaznsy U’J‘Llﬂ’?'iﬁ\laﬁll,ﬂ‘é amml,aanaaaa mimummmmwmammmu
NIEUIUNIT LLavNﬁﬁ]ﬂm‘W“U‘lJﬁ%iﬁ] mm‘mﬂmuaﬂamuw

Types and production processes of alcoholic beverages. Quality control of raw

material, processes and finished products. Field trip required.

NENUIANTTUIAFINNTTUNEAT 1(1-0-2)

(Principles of Agro-Industrial Innovation)

UNUNgaRAvnTIiNEnT ¥alegUnuesenavnsIunees ANUaensiulagaIy
fupIn1eImns maiuyacdudiuazuinmatagnisuntymaemalulad msldmalulad
4 v I
iensiaueEagEy

Introduction to agro-industry. Agro-Industrial supply chain. Food safety and
food security. Value addition to products and service and problems solving through

technology. Application of technology for sustainable development.

waluladluledlviues 3(3-0-6)
(Biorefinery Technology)

AumnewazAUERgveiuleslnues SngAuuaznszuaunsiitdiululeiiviues
N1SHERLAYE NWNEYRTI18 A5 n1snInIauud szuululesiviuesAvainvatvwas
NARAM Fee19lAsINstuTes e N15AATIEENI9NITRULEI9ASTINATUAWINADU

Definition and importance of biorefinery. Raw materials and processes used in
biorefinery. Biomass production and characterization. Pre-treatment methods. Various
biorefinery systems and products. Biorefinery project examples. Financial and

environmental life cycle analysis.

01058424  @MEVINTTUNEATUILWTNNUAY 3(1-4-4)

(Cross Border Agro-Industry)

Anuuansamanaluladgnaivnssuineasuarinusssuluiiesene 35013
wsgUdaiu mfmumanelladnsulsg maldimeluladiitonssdnuagsnynanSusi
fuidos

Differences on Agro-Industry technology and cultural in international
countries. Traditional process methods. Development of processing technology.

Application of technology to produce and preserve traditional products.
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01058452

01058453

01058465

01299114

UINNTIUNAAANINNITNYUINITAMTUIAEINNTTUNEAT 3(2-3-6)

(Nutritional Product Innovation for Agro-Industry)

Tnrunissemsindgivlavesywd madenldingAuineas ilemsiaunges
wAnSasiffinaAmalasuIng Msvasuwasmadmislaguinis msiuatsens aan
Inwunnis weflamsadsuianssandndnsimalneunnis Snsfnuiuenaniud

Nutrition to human growth. Selection of agricultural raw materials for
formulation development of nutritional products. Changing in nutritional qualities.
Fortification. Nutritional labelling. Techniques in development of nutritional product

innovation. Field trip required.

[ a o & o EY) = o [y
winnssundndnudiiiednivazsiladniUnd wivgnaivnssy 3(3-0-6)

(Meat and Poultry Product Innovation for Agro-Industry)

anslumsiaundaduelidednivanidednidn nermansveadodnd
nannsuUsguiilodnd wurldunainuasndnSusiyaatiiy neawauutanssundn S
iledniuauitiodniUn weluladasislmivazuinnssudmiunansueiodnfuasiednidn
NSATIVAOUAMNNINYRINEN 9]

Overview in meat and poultry development. Meat Science. Principle of meat
processing. Market trend and value added product. Development of meat and poultry
product innovation. Emerging technology and innovation for meat and poultry product.

Quality determination of products.

NN590ALUUNNSTADENTAIENNLAZNTSUNLEUD 3(2-2-5)

(Visual Communication and Presentation Design)

fugrumsdeasienmiasmaianisthiauelaenisldiedesdionaenisufiaese
mATiaMIeDNLUULATIERIN N BN SE a5 rannseenkuy Mslddienisiiaue nns
%’Uﬁmnmiuaﬂtﬁu MsENBLUSUR MIsenuuunIsHoasdmiudasionaniseann

Basic visual communication and presentation technique using tools and
hands-on approach. Design and visualization techniques for communication. Principles
of design, color for presentation, visual perception, brand presentation and
communication design for marketing tools.

PANNITNZLAB RN 3(3-0-6)
(Principles of Aquaculture)

AEAgIBINITIzEssdndln anztaglumamzidsadnilivedaniazved
Uszinalng sdavesdndinfimigdes anugiferduiu 1 Jo uazormaiiienisides
& o «F & o e o & v
walulagnsizifesdniul asgiumsmngitesdriiiuasiingitas

Importance of aquaculture. Current status of world and Thailand aquaculture.
Species in aguaculture. Knowledge on soil, water, fertilizer, and feed for aquaculture.
Aquaculture production technology. Aquaculture standards and related.
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01252351 walulagPninvasaning 3(3-0-6)
(Algal Biotechnology)

msldusglovdanamersnndnuazanaivgluiuemauy vduazewnsdnd
NSNS FUINADN WANUTINN LNFYNTIU 1ATB9E1DNe Uazdug saudanaluladlunis
& a o = a o ¢dw
wziies madunedune uwesweldladlumafiufemdndusiideanis

Utilization of micro-algae and macro-algae for food and feed, agricultural,
environmental, biofuel, pharmaceutical, cosmetic and so on, including cultivation
technology, biomass harvesting and product recovery technology.

2
3

01252371 TsAuazUsdnvasdndin 3(2-2-5)
(Diseases and Parasites of Aquatic Animals)

Tsauavusanfichdglugmanvnssunisinzidesdni weledagiulunmsidadelse
waziuwnanstesiulsaniAnnnuuaiiize hia Wes uazUsdnmng ¢

Important diseases and parasites in aquaculture industry, current techniques
in diagnostic and prevention of diseases causes by bacteria, viruses, fungi and
parasites.

01255351  aymseansinaly 3(3-0-6)
(General Oceanography)

Aiilauaganunrvemeia umayys audinaeiuaznignmyeadmeia nasnIu
dngnarensUsyaa

Origin and nature of the oceans, physical and chemical properties of sea water
and its role to biology.

01255353  nissnuniieedu 3(2-3-6)
(Basic SCUBA Diving)

nannisanilagldgunsaldneniele dunse 35Ussiunarnmsudlalunisanii
weliiAnaudasady mstigesnwaunsaiai

Principles of self contained underwater breathing apparatus, precautions

prevention and life saving, apparatus maintenance.

01255354  @UNIANEAINIBAIN 3(2-2-5)
(Physical Oceanography)

ANt AvINEAmsimga Msdiemaufoularaugamussureniily
unayns aun1snsiedeufivesnimeia Snswansyuvedandethluumiagms nszuah
Tuumanms mManszemuieulazauiy tiuthas Afusuudig 9 wawwasdedui
NoLa ﬁm‘aﬁﬂmuaﬂamu‘ﬁ
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01299201

01401114

01401351

01401431

Physical properties of sea water and hydrological equations of water current.
Movement of seawater mass, wave and tide. Impact of rotating Earth to ocean
currents, heat budget and salinity, tide, wave, light and sound in seawater. Field trip

required.

Inendansuazmalulaganiun
(Aquatic Animal Science and Technology) 2(2-0-4)

AR rRtERaMNTsUUTER TassasngaavnIsuUssus anugiUssuneany
ninensdniuarivdl n15nsUTENe Mawzesdn iyl nswlssudndun aguune
wazszideuiinertosivgnamnssuyseus

Importance of fishery industry, structure of fishery industry, introduction to
aquatic fauna and flora, fishing activities, aquaculture, fish processing, laws and
regulations related to fishery industry.

wanuAEnsialy 3(2-3-6)
(General Botany)

anualUfgIiudugIvnet melinaive) @335inen durinet nMsTanuInmy
wagdTauims msldusslomianniiy

General principles of plant morphology, anatomy, physiology, ecology,
classification and evolution. Uses of plants.

dasmenlesduvoaiie 3(2-3-6)
(Introductory Plant Physiology)
Juiifesieunnnew: 01401114 wSe 01401115

AMUFNUFIUNNATIINGIVBINYNAIVBITUNITAUIARAZNITIAT Y WUNUBATY
Pnuduiusves iUy wags19eIms

Basic knowledge in plant physiology: growth and development, metabolism,
plant-water relations and mineral nutrition.

Tulaswmatianieiny 3(1-6-5)
(Plant Microtechniques)
JfdeaSeuanow: 01401114 viSe 01401115

a o ) ' P « ¢ P ) o
watalunswseumeguisltlunisAnesirusenauvsusasiasiiaonendas
anTA

Practical laboratory techniques in preparing plant materials for microscopy
study.
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01401472

01401473

01416311

01416312

Fymerlananavosiny 3(3-0-6)
(Plant Molecular Biology)
Sefidosdeunaniou: 01401351 wio 01416311

wugaansluananduiugiuveanseuiunmmalainetluiivuazsruuilng aau
wanuatgvesivlussduluanauasifauinisnanug wndnlunisussyndldmaiianig
I ANALUNITINYATUAL gNEUNTTH

Molecular genetic basic of biological processes in plants and the ecosystem.
Plant diversity at molecular level and phylogenetics. Concepts of applying molecular
biology technigues in agriculture and industries.

sufpuismsmnzidsaiiodeiiy 3(1-6-5)
(Methodology in Plant Tissue Culture)
Syfidiosdounniou : 01401351

wdnn1swariinMsUfdRvesnisnzdsared iedeuaze ey

Principle and methodology in plant ceLL,- tissue and organ culture.

NaNWUgAENS 3(3-0-6)
(Principles of Genetics)

waduazeesunuAd MBI tasfuiugmans msdreveniugnssusewirslulndauay
lula%a vannstenearugnIsuvesuuaaLazngauIsdy pveeveInguuAg ans

WUFNTIH N1991804uazN1saNLeY NM51uveIdulaznITAtUANTImTuveId uLaY
Iastuley WugmansuTnnuazyszens Wugnssuueniiedea Wugrmansiiauing

Cell and organelles related to genetics; genetic inheritance during mitosis and
meijosis; 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.

WugAEnTURUANS 1(0-3-2)
(Laboratory in Genetics)
JiidesSeuannou: 01416311 wWiendoudu

U semIvinvaniugemans

Laboratory for Principles of Genetics.
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01416421

01416422

01416423

WugAansuy Ll 3(3-0-6)
(Human Genetics)

Jefideduunnnou : 01416311

nstheneaiugNITIveyYEnLMAnILUeG wiTuazwgAnssuveduuaslesiuley
auvgnsviiguiaUn@ Bn15ilay miﬂ'lﬁ'mLLavmﬂﬁﬁwﬂ?nmﬁmﬁ'ﬂsﬂmqﬁ’uﬁﬂﬁu
LLavﬂ'mJ'MJﬂmmmmuﬁmamsamﬂu‘ﬂaa Wugeansluana Wugeansveuad Wugmans
fungise uawwmam’maamamwa wusmamﬂiwuwﬂma“ﬂﬁ'n@mﬂmﬂwammwﬂﬂ
WUGAAR U

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.

WUgARATNY 3(3-0-6)
(Plant Genetics)
Sefdpaeuandow: 01416311

unAaiugiumisiugmansfivlussduluana mseuqumsLansoanuesdu ms
AaTeilunroteasinuad uadiouazn1saeneaNugn ssURUNIslglnanTu n191935y
W n1svsusndnuaizimAlaysEUUMTAURUS ey FBmaneassildlums@nuiugnsy
yosgluseauluiana

Basic concepts of plant genetics at the molecular level and its applications,
regulation of gene expression, genome analysis of organelle DNA, cytoplasmic
inheritance, plant development, sex determination, reproduction and breeding systems,

experimental approaches in plant genetic studies at the molecular level.

WugAansand - 3(3-0-6)

(Animal Genetics)

=) o v =l

JNRBRsuINnNeY: 01416311 ‘Iﬂ%’EJW%EJEJﬁJu

9
as

WuUFUNTEINeaanEaEnNugnITINLarM U TEEnde It lunsUTUUTug dnd
affuaziiugrnanidszvnsfidszgnaliluntsnusunaasmaniuguasusulgeiug
UGN TTUTDIN WEUT AN NILAT AN WL T Snwarnaiulsaunsialudeiides Snvae

aunlsa MslEingamsivalg W maldalumeiugimnssu emsuiulsamsidednl

Fundamental of genetics and application in animal improvement. Statistical
procedures, population genetics application for breeding, estimation of breeding value,
heritability etc. Qualitative and guantitative genetics. Genetic basis of some animal
diseases and disease resistance. The application of new biotechnologies such as genetic
engineering in animal husbandry.
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01416441

01416451

01416453

s o .3 A.?ll LY

WUTAENIVDUYARLUDINY 3(2-3-6)
(Introduction to Cytogenetics)

Jyriideafeuindew: 01416312 viendeusu

TriveuazngfnssuvengadfiieafunisenendnenruedadiBen anuuusunu
lumbeiugnssu Tnslulenuasnailindudednunemeiusnssy Saunmsvesdsddin ns
Usegnsitamudinandlulinediunisummeuasnmsinenstsiumsuulsiuivuasdnd
weiladastu ludesfoinislumsinuiugamansioad

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.

wugAanfvawasszaulana 3(3-0-6)
(Molecular Cell Genetics)
AefideeSeouunou: 01424111

nsinesrUsznevresdluuneluwad nsdassfiiduleuaznsianieonveasdiu Ag
muAunsiaureslsiy Tassaisuasminfivesensunuad Tasssavesvaduaznis
indeulm Tassafauasmihivendoviueaduasniarad nsvurumsiudsdynunisluead
nalnmuAuNsuaead madguiulanaznsiaunveseadifieluyimihfiams waznisi
awiildneduneranuidefifeadodufuinuasnssy mauwmduasAannden

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 articles in agricultural science, medical
science and environmental science.

. &
nugansluanaUasiu 3(3-0-6)
(Introduction to Molecular Genetics)

Aiifiesdounnneou: 01416311

IassaduasntnNvesEsnugnssy 1nseaiewasiiduwe nalnszauiganuaz Iz
w A ) Y = ) i @ o
luanasdutisafunisiindiewaafiidue msnudiiulnivesansiugnssy msnaieiug

N1IYENLTUALEUE N13ABNIWE N1suUasiakazsnyiean1smuAulutunausis 9 wani
nsefusefiary AamiiluIneinisanuil

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.
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01416455

01416456

Fransaumadody 3(2-3-6)

(Introduction to Bioinformatics)

SefidoaSuunnniou : 01416311

grudeyandiiner nmsaududeya msldlusunsuneuiamesinemsiinsgsanu
Tandlelnauagardunineeiilu malisuiisuaduiiadlelnduagarrunsnesdily n1si
wrunfisuld mavihwnelassaiwesoniidueuasiusiiu uagnsiasevidluy

Biological database, information retrieval from database, nucleotide and amino
acid sequence analysis, sequence alignment, phylogenetic analysis, RNA and protein

structure prediction and genome analysis.

nMInausuadiannIealusEiuluana 3(3-0-6)

(Molecular Aspects of the Stress Responses)

Jefideaieuaniow: 01416311

nalnnissvdsdyaranisluwad Jaseiiieadestuanunien N15AIUAUATT
wangeanveddularn1sinauredlusiu Anudsmanisluwadswlunaainainuaien
nszvaumsdanisiulinanafidususmedeirad svufiauzuagnalanisios nisthaudi
Inedueramudfeiiiedadusununsnssy nsuwwd uasaanday

Mechanisms of cell signaling, stress-related factors, regulation of gene expression
and protein function, stress-induced cellular damage, cellular detoxification of toxic
molecules, antibiotic resistance, applying knowledge in class to explain research articles

related to agricultural science, medical science and environmental science.,

WUgIAINTIY | 3(3-0-6)
(Genetic Engineering 1)
Aiideadeuniniou: 01416311

wailan1staaudy Aduenme nsnsnaeusasiinziiuilrauld nsnsiaey
fduvadgiBidndiaumeisiu msivBnafiduelneufizognlanedweisa nadiedu
lufivuazdns nsndslusiuSaeuduuud nsimserimiiivesdu msudladlunwazersidue
Sumesifloisud 1ndosmneidue n1susegndldnianisinuns gaatvnssy n1suwng
Aundon wazAuUasafemedinm

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.
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01416457

01416458

01416461

%quLLasLﬂ?awmamqﬁLﬁuw 3(2-3-6)
(Genome and DNA Markers)
Jeiideadsunnney: 01416311

Aunvsanviazdad n15imszraluy n1sanafduawazuannisnatulunisvinau
Weaduidule madalavuslaetulazidns ¥aNUBLAS INUIENIALE UL LATBANUNE
= @ o vaal a s a6 Vol a o & 1 a = 1%
Aduenldisleuslawtunas i lddgorsidunugiu nsuszyndlduazmisiansaidenty
AT DIVUNY

Plant and animal genomes, genome analysis, extraction of DNA and general
principles for handling DNA, hybridization and PCR techniques, principles of DNA markers,
hybridization based and PCR-based DNA markers, applications and consideration for

choosing markers.

WugIAINTINUHURNT 1(0-3-2)
(Laboratory in Genetic Engineering)
Apiidoasouunou:; 01416456 WianSauiiu

nsafiandueomaluiuaiiSoussiis n1satanaain n1snsavdeuLa A2
WuleldSnauszaunm msatnniduenasynlsd madafduadeeuleddndnne
wazideufifue nuarefutu nsnmadeulagliaTEAdueaBNay MsYiUfRTe
figens meviusuiieulesidndimneg

Isolation 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.

FAnenTansuiiames 3(1-6-5)
(Computational Biology)
Jenfidpaduaniou ; 01424111 vi30 01416311

winnad estuAertuiainendsnenfiumes Wnweiugiu lun1sideulusunsy
Aoufmes Msdanisuardnfiudeyamediver madiauedeyameliiingr mssenluy
TWsunsuiitedinmeitesamsiainendesiu nsinsgideyaininemeada Tusunsy
ABNAIPBSLAENMTILATIBAANAENITIINYT TAS 18N TINeT AuduRusadTmuinis
foyannuvanuanevndinimuazineinet uazdeyaledind

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.
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01419211

WUSAEASLAZITMUINTT 3(3-0-6)
(Genetics and Evolution)
INARISBUNNNDY: 01416311

Usedfanuduinvesnisldwusmans AnwidTaiuinisuasnguiitauinis
wsstulpAouMA AN wnAnTimuinssdumnieds vdnmfauinissesurinuag
geniaila manauraunsTUINNMTITAINssERUAnIin sedurdnuas setugandein
winnsalenAg lunne3immanis

History of genetics in evolution and evolutionary theory, driving forces of
evolution, microevolutionary concepts, principles of macroevolution, integrating micro-

and macroevolutionary process, key events in evolution.

WughwInen 3(3-0-6)
(Genetic Toxicology)
Agdiseadeuannew: 01416311

a_a A w a a doava a
nalnmsifefie NsUszliudnsides ansiwiibiiianisnans nansenuresensiiy
owas wazededz nManeaauAUduRY asiiufiy nsussgndldansiiunie q msld
gwu%’mﬂa e Toxicogenomics

Toxin mechanism, risk assessment, mutagens and toxins, effect of toxin in

cell and organ, toxicity assay, application and toxicogenomics.

WARARG | | 3(3-0-6)
(Calculus 1)

afinuazanusaiies ayiusvesilsidunaznisUszgnd Anfseyiusuagnisuszegnd
Uiusuaznisuseena

Limits and continuity, derivatives and applications, differentials and applications,
integration and applications.

9a¥i7Angvily 3(3-0-6)
(General Microbiology)
iifeadousndew: 01424111

VANN199a%1Inen RRunIdelianie o laswaseveaead Wugnssy n1snsyuay
WWNUBRTH N13TANNIANY N15UTEYNANIINITINEAT 8IM1T @RAIMNTIU dWna o
NENBITUATRBLNITUNNE

42



01419214

01420115

01420119

01422111

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

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

environment, public health and medical approach.

adAneNugIunIAURTRnTg 1(0-3-2)
(Laboratory in Fundamental Microbiology)
fideaSeunineu: 01419211 wiendauiu

UURnsdmiu 01419211

Laboratory for 01419211

Wandagnedauuniauiufng 1(0-3-2)
(Laboratory in Abridged Physics)
AgiigeaSeunnou: 01420119 viewdaury

UfuRnsdmsuiviandethaday

Laboratory for Abridged Physics

andagredaay 3(3-0-6)
(Abridged Physics)

namans guvmarans adu Feq Tuihade Tiihnssua wimdn eduwsimanlaiih
uats Mandeelmiidasiu

Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,
electromagnetic wave, light, introduction to modern physics.

nansana 3(3-0-6)
(Principles of Statistics)

LaANEARAEfUaRRAEnT ArTadumleiias nsTadanats sTanis
nsrate anuuiazdu dauusqduuaznisuanuwatauiazidu nsuanuaamiuig
N134NLaeUI%e N15UANKAIUINA NITWANUALATFIBE1E NITUNIUB AR Ad MY
Usvannadeauarasaszeins mslnseideyadiuundszian nmalinmginnuulsus
MR MslATIERnIIannssdLdueg 1991y

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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01423464

AnAn19829ne 3(3-0-6)

(Statistic in Biological Science)

9/

ufideaSeuniou: 01422111

yllavosdayana@iiven Bmsdrmadedne abfeyunudmivasssyuing aifll
Sawsdfiwed MTIATILITaYATILUNUTHIAY WHLLUUNITNAGREY MTIATIENNITANDBELAY
andunus Avliaauvainvany

Types of biological data, sample survey methods, statistical inference for two
populations, nonparamet‘ric statistics, categorical data analysis, experimental design,
regression and correlation analysis, indices of diversity.

danAnewialy 3(2-3-6)

(General Zoology)

I mesnudnd nannistunisawunlsenniarIaunnsuednd

Biology of the animals, principles of animal classification and their evolution.

#35IMU1VDIERT 3(3-0-6)
(Animal Physiology)

SfspaSsuNfeu: 01423113

2 v o S Y S ) v o o i
Iﬂi\iﬁirmLLaﬁWU’]W‘U@QLU@LEJ@aMQ FTUUDIYIE UINATITNNIUVBITEUURN ) kA

NNIAIUAN WALUTINW UAZNITE14R]

Structure and function of animal tissues, organ system, systemic functions and

control, bioenergetics and homeostasis.

M5 hEaNINAaDY 3(2-3-6)

(Using of Lab Animals)

(4

Jefispaiouniow: 01423113

n1sidendninaaes In1sUjuAnednivnanteggnaes ielvinaniimaaes

AAALAGEUTRENER A55EUTIAEMTULldEn Inaes

Choosing of laboratory animals and manipulation of them in order to obtain exact

experimental results, ethics in using of laboratory animals.

Iengiidunulisuiisu 3(3-0-6)

U

(Comparative Immunology)

JuiigeaSounnney: 01423113

soulpItwaznalnuasssuugiiduiu whinlelnga Inladtvesreundiuun Wisuiiey

szuugifuiuludedlifinsegndundwardniinszgnduvas n1suszyndvesinenndeuiu
WisuLigy
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01424111

01424112

01424411

01424452

Ontogeny and mechanism of immune system, phagocytosis, phylogeny of
complement, comparison of the immune in invertebrate and vertebrate, application of

comparative immunology.

naNYINE 3(3-0-6)
(Principles of Biology)

Fluanaresdaditin waduazluwnueddy WugemaniuaITauins anuvainuaiy
Ypalndelidin lessainaznihnvesdninaz ity duminaiuazngfingsy

Biomolecules of organisms, cell and metabolism, genetics and evolution, species
diversity, structure and function of animals and plants, ecology and behavior.

YmernauuRnTg 1(0-3-2)
(Laboratory in Biology)
Afigoudeunon: 01424111 viendeusu

Uit snsldndosnansiminagdiuusenevvenwadidonu waduaznnsindoud
yo9ans toulmluarndanuludeidie Walofivuardat Ygdnsveagaduaznisuvsiead
sAUTLgM TSy vesdsitin mnuvainvanevesdeldin warlneine

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.

AN5AIANINNITATNEN 3(2-3-6)
(Biological Drawing)

wanmMakaginwelun TN IMN1ITIngnfsgasndesganssrl madanisi
4 a s o o aw o cal al -
donenmans Wensiiausuasianuidemanermansdinim dn1sAnwiuananiun

Principle and skill in biological drawing from specimens and microscope. Scientific
media technique for biological science presentation and research. Field trips required.

NSNNZLRELYRRENT 3(2-3-6)
(Animal Cell Culture)

wénmkazmataresnsnzisusaddndviaiiedguuinzfauasiiaiguuy
Liimehin funndouvonradides Msnseaeunseiyuentad manueuwadingldnnaudy
waznsaTIadisendiavdwduds mshnelularesmsmisiisseaddniluldusslan
ATUNSINYAT RAAIMNTTULALNISUNNE
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01424457

Principles and techniques for cultivation of anchorage-dependent and
anchorage-independent animal cells, environments of cultured cells, determination of
cell growth, cryo-preservation of cells and determination of cell survival after cold
storage, applications of animal cell culture technology for agricultural, industrial and
medical purposes.

FInervaeuzs 3(3-0-6)
(Biology of Cancer)
AidosSeuNnnew: 01424111

ANPULVDUTAANLLS I N1SNawANINIINAR UnALDUIgad NZI15 9 n15TAUNYRY

anInwanden MaRTyYeINguaddaUnd nInevauesessEuufifuiudswaduzs
p3aauLAzUUn

Characteristics of cancer cells, transformation of normal cells into cancer cells,

induction of the environment, growth of the transformed cells, immune response to the

cancer cells, examinations, and therapeutic strategies.

Y AnedwATIZU 3(2-3-6)
(Synthetic Biology)
JuniidesSunnew: 01424111

wann1sAaudasansiugnssulud il fialasldimadanisdanseinsnianisn
nMFineiawiuiua Mmaudlvansvugnssulagldinaiinasawesuag 9 wadaluleuialunis
afuasdnuUasnIfusnssuresddi®in wihmsiugnlunmsldnoufinnesinansnisvha
wpeszvuMelumas Fsussanlun1siieudinedansed

Principles of genetic modification in living organisms using nucleic acid synthesis
technigue, base sequence analysis, editing genetic material using CRISPR-Cas9 technique,
BioBrick technique to . create and modify genetic material of living organisms.

Fundamentals of computer simulation of intracellular systems. Research ethics in
synthetic biology.
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T1AfInen 3(3-0-6)
(Forensic Biology)
JenfidesFeuannew: 01424111

vannsvesliiinenrans n1snsavaeuneundnguing o ldun ten asdanas
nszan Hu i wuas wasdediFeluuvdain n1sldneuiameslunumsiiinenmans wade

n1snsiaigadienanualuana nsdnauskazeiueluiitedaine i gadeeiuanu
UAenmaniiagnstdne

Principle of forensic science. Examination of evidences such as blood, excretion,
bones, tooth, plants, insects, and freshwater organisms. Computational forensics,
personal identification technique, presentation and discussion on related topics and case
studies.

walulat A uLUUSITUYR 3(3-0-6)

(Biomimetics)

AfidoeSeuannew: 01424111

LUIAAVANLA 8IAULSITUAA AN T Nebasnalulad 18 s ukUUsSSUYIR

 AN5a519A55AUTANGSY KaEN15RenkUUIAYD IR ERLIAANITIINYT ATFATIZLATIAS 4

ATABULUUSTIINR dwiunuduuidu Smnssu SrfueiunTusazenFanm nsinunsuay
9IS YUBUA TaRMans Wwuwesiieuwuueitizuywd waveuantUnenssy

Principle concept of bicinspiration and biomimetics, biomimetics for innovation
and design, biomorphic mineralization, fashion, engineering, nanobioproduct and
biomedicine, agriculture and food, robotics, material science, human organ-like sensor
technology, and architecture.

47



3.6 ATNUAAINATNSNNTITBUSTEAUTIETY

sWeArwaziodun

HATHEN3IFEUFsEAUTI8 3T (CLO)

NRAWSNISLFHUTITAUNENEAT (PLO)

PLO1 | PLO2 | PLO3

PLO4 | PLOS | PLO6

AganizUery

01016201

waluladdinmmmig
AsnuRsLaIi

a v < W
CLOL: 83usANNRug e iy
walla8Tinmmsmsinuasitdde L

7

aw d = a
CcLOZ: spnuuulAsINFIdeeduaSunsEn
puMsnERsiaensUnAlLLagTIn ML
Uszynaldlel

01051101

walulad@rnm
& v
Lpasu

a W <
CLOT: a3unauannInug LYo
wielulad@inmla

CLO2: afuTeUszifuilieatastiu
walulagtamludiauszdriula

CLO3: MaukuunlatymAeauddanis
wialulad@inmle

01058111

VENUIRNTIY
AREMNTTUNLNT

CLOT: Wounnlggunueessiagnanwn sy
WnwnTazosUIemLENAY

- L d  daa a
cLoz: asueladenaunaiiuiienidsniva
spAmATNTDIHAN TR MNTIINYAT

CLO3: afunsnsthaIwiuunanegnm
Whmnsuazusunmnisadenaiuldlunms
Aannuinnssy

NN NN X

CLOG: adunaANELHUSLATAMLLANATS
sewiawuAnEasnnuUaenfuroweIms
AATuAWNIEIS kavAudiiuniaems
wagsvythdaiinansenusarnudiiunay
nanAnlun1suane s

CLOS: a5U18vaNN1TU0LUIARNTTARIUIANY
fiunareniovamsihmeluladiuldly
gRavNITUINERTina B nAnmTegia
MuABULATana N TIUELTY?

01299201

InenmaEnsuay
wiAluladdn it

a | a
CLO1: afunguwnanuAnietuanann sy
Uszuala

CLO2: 6nfaEn kazaduNBAINUEAGYaY
niwenImUssuauazianile

CLO3: a8 unendnnsueenIsUsEas n5iEes
#Fani wazwmeluladgwdanisiiuien saudans
Wiudnwn wasnseuIunsHan e

o o
CLO4: szytaimvuaLasnguineiietadu
gnaunsTiUsvadla

01401114

wonueansnaly

CLOL: aBunelasaEsv1aeas N1einn Lay
JUTvasiels

= = o a
CLO2: BN WL AETULLIANMLAAYDY
wvueddy nssydule wazmsauves
-
ey

CLO3: iaulenanumannyanevaieiun sy
Usrlpwdiaesyuuilnem

01416311

wanfiugaans

CLOL: B5UIBWIANLAR WaENELNI

@ gl o v
Wugraniningaasiulmngnsainaluang
wawlan

48




seRvLazdodun

HAFWSNTEUF AU (CLO)

HAANSN1TL5BUTIEAUNENEAT (PLO)

PLO1

PLO2 | PLO3 | PLO4 | PLO S

PLO6

CLOZ: Usvgndvguijvnaiugmansiionay
AL UM NISINERT daRy ey
Fawndauld

v

01416312

WugemansujuRnig

CLOT: AMluMsvmapioBuduLLIALAR
maugmanimutunaunsaaafinuals

a o o
CLO2: Wyusenuiiad IEausranIsInaaavng
Wugransla

01416454

= & w
VIATAUMNALUDINU

a v a a v -
CLO1: Tinsidasyanitiinglaeliiniesle
PN SEUAEABUAUNITIINEN
&J L4 v
Wassula

“ P | a o A
CLO2: @enuarldinieataluloduesuuiny
& - -

wanzauadaseidayamatyinela

CLO3: uitlgywimsdvinenlaelduwinnuda
wagdinsmsthansauneals

01417111

uPBAG |

CLOL: afunauAMUARYAGIRATERTIY
viunreatymmainemanitanmle

CLO2: Annandiowidywnsadnenanilayld
acid g
ng wardsngneasla

CLO3: Usrgnalding uarwuanudnyig

- - v - e
pdamaniiiauntgvmndinmans uie
Frnenlel

01419211

@TInewhiy

CLO1: auneiinsuasndnn1sn1agatinen

st

CLOZ: srydnuzvogduvstuaaznguls

CLO3: afiuseunumrasgaun3dly
INBATNTIH BWNT gramnssy Aunndey Tsa
wasnsinge uasiAniulea

01419214

AU
maufiRnns

CLOL: afuneamdnmiauazduneulfURluios
Uftimegatainenld

CLO2: AN TMARBIVNIATIINE A
7 o o v
Jupauiitmualé

CLO3: UjURnumeatinersmemaila
azigURn mamzisdunid mansadn
fanTIugduviEd nswenyduniEd n1swEey
211 uazAIUALNSRSiulnreandundld

4 o
CLOG: WausenuiadlduskanIsnaaamIg
3atnela

01420115

Handaesdal
aAdfUEng

CLOL: Aufluminnasuiafigaivannis
warhwIANEARSHEN LS

CLOZ: T1e9MuKanITianaaaidndlaeganiu
& & @ )
A1TNAABY LLasmamwuﬁ'mmawaﬂa'Lﬂ

° d o a
CLO3: yhuluiiuiasidunsnaaaani
Aandla

01420119

fiEndagnadaay

CLOL: DFUIBLUIANLAR WALUENNTAUFIY
msildndld

- o a
CLO2: WauleamannhaziuInI LRI
Handiufedranng q luidausedriuld

o 3 - s W
CLO3: MdnsAnnandeuilatiymmeiidndla

49




sEATIwAzTedYn

HaEWSNIsEELSsEAUTIBAY (CLO)

HAgWSNIsIEBuSTEAUnaNgAs (PLO)

PLO1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

CLO&: Uszgnaldngymaiidndioaiune
Us1ngN150i5550R waraaunsallu
aloy o a L
Finuszariule

v

01422111

P
=

wang

CLO1L: 8FUELWIANMUARNUEIUTDMUUTIADY
anuanluuarisainle

CLO2: YszynaldinadanisedAlunisinszi
Jagamyinenmansle

01422431

AnAN19TINeN

o aa ad <
CLOL: idenuuuhaemNaifnag3an1ad
pasasdmIunMTTeidoyameineimans
Faamld

CLO2: Ussgnaltinatiavnsadinlunsinsieit

Jagamaingmanitanmla

01423113

#ninemly

CLO1: afuemdnnsininendfgyvad
211N TEN

CLO2: Wiyueudnwnelassadninieuen
warsruvaivizaluvesdniviasyinld

a i ¢ ;
CLO3: syyiagiuanzauvasdnd uarvunum
Tumsaniiu@iin Tufisjduiusvesdniusias
yilaivAwandauld

o ) ar
CLO4: WiyuWeUlAsease wazwinnvesdnd
Tuadnuazdagiuld

[ v o YIS
CLOS5: seylATaaie wasmthivasdniain
frhagnlumsvaaawnad@nineile

01424111

waNTIInen

CLO1L: afvemdnnTs uasvuijrestainells

CLOZ: BFUIBLWIANMUAANUEIY UWaruan
WeAaniiinwiugald

S5

v o - v
CLO3 Uszgnalimnag uasvinueiiiaudidam
= o o
TINaUMIUATmMUAL

01424112

Frven
MeufuRng

CLOL: silunswaaaaloeny wazadusena
WalansAuAaNIeTinenls

CLO2: ansnvUszgnalirmuinneirinelu
anunisal wazdlymaaled

v a wa
cLo3: Mhaasile wazaunsallupafiRins
sevinseiugwignAssuvdnauaends
Tuspsufudnisle

01444121

A d aa
LAULWNBTIR

CLO1: ®3UN8T2UULAENTEUIUNTNTIAM
Taeldwannismiaad

CLO2: adueunngmialuazufjisema
Fnenenanitinmilagldvdnnismanil

CLO3: wunAULANANTENINlATIES19vee
= = a )
astiluanandAgluseduluana

CLO4: endhagnnalnUjizenalidunidly
FEUUTREEITIA

& % % %

01444122

a wa e =
U{]Uﬂﬂ'ﬁmuLWﬂ‘fﬂﬂ

CLOL: UftRnsvaapaitefusuuwnfsniand
fideulyatuddiFinlnou fiRmumaveUfin
fuuginelfnmsguanulasndeluns
Ul

cLo2: lgaunsaluasiasasiioluviasujuing
wdildatgnargliunsguaulaendisly
nsUfuRnumaal

50




seRyIaandu

HAEWSNIsITELSsEAUTIEAY] (CLO)

HagWsN1sEEUSTAUNENERS (PLO)

PLO1

PLO2 | PLO3 [ PLO4 | PLO5

PLO 6

CLO3: iauanan1snaapdlagnieImIamesn
ANNEMaALl

01444221

Frmenseiuluana
wazdaadl

= o a a odd v oo
CLO1L: aFUEnanMIMlTmemingtesi
nabnuaznsyuaumsszaulanawazdunille

< . '3 = = u
cLo2: Wawlasumingmsaimadiveniunaln
szauluanawasufjizemstauaila

CLO3: wilgwmmdineneansiinnme
ruimstIinesyiulianauastounaiils

01444222

UFURMITTINen
sesuluanauay
Fuall

CLO1: UjTAmsmeasaiiefigamdnnisua
wwpMuAamaiingseduluanauazdaad

1§

el o w
cLO2: udlvtlgmluaniumsaifidmundog
Anuietivenseiuluanauasauaiild

o - w a wa
cLo3: aunsaluasiaiasfisludiasujuiRinig
meuwmalian@rinansyauliananazinallla
GRS

CLO4: "nauanan1InapdlfgnaeanIumean
Anuiuarseilouisnairineseduluana
wazdnil

01444311

AslUsWATATE
Insoudmsu
Fesaume

CLO1: eunemdnmsiugulunsiliou
Wswnsulegldnmuinsauls

CLO2: panuwuuTUsunIuRugIuWBwitywna
Frarsaumneld

° aa ° -
CLO3: Whauadsmsanunaniiaudlatiymms
TraEnseumaniuala

01444312

nslUsunIIATE
Iwsaudmiv
Trensauma
aadfdRng

=l w
CLOL: Weaulusunsumelwsauiiaudigwn
v & o - v
srAURUgUTvaumangla

CLO2: panuuukazAndun1slusunTNiUgIU
= W = s &)
waundgvmstiansaumealaoldfaidu
] mial o v v
wiana Tuga wazlaussviiivadasls

- =
CLO3: Weallusunsumulwssuiaunle g
yethansaumaidonld

01444316

wensteya
NTIINEN

CLO1L: afueguwuLTRIdayan1adiven
astlvl FoyalefindiiiiuTinaumneana fanny
wanvanauavideulssiunanesyiu way
unumeesivemstoyasansidevng
enmanitinmle

CLO2: DaNkUUNITVIAAEY Lax3sn1suAtym
wevaseuauuRguvestynshemn
nenstayandriveuariransaumeld

CLO3: W@anisnmsneadd Tuwanisiasest
=

doya warTusunsumediasaumeiunzey

Aunsudtgmnle

01444321

waluladletind

- o -l A’
CLOL: afuremanmsveamalulagiugiu
dwmiunidulesindla

CLO2: ienmaluladlefindfuanzadlunng
Y a = o w
uAtgymmaineneanstanwiinuala

51




sedvLAz Y

HAFWSMTISBUSTAUTIEAYI (CLO)

HRAWSMIITEUTszAUMANgNS (PLO)

PLO1

RLEGE2E | PLORSH S PEOFSSRIIOS

PLO 6

CLO3: whitgywmiadvenransdaninee
waluladladndle

v

01444322

UIRNSTUAINEN GRS
T

CLOL: sRUTBuwIANUARYaILTANT Y
nenmanitinmluiagiula

v

CLO2: 8anWUURLNIAMUAALTANTTH
Wewanitinmangumaginemans
= o W
Trinmuaznaluladnaulals

< - Y =
CLO3: Feansuuafauinnssuinemans
-  as v i [
Tamluguuuundaau wasidnladele

01444391

T inemna
ASUINERY

[ L
AALUUNYEE

CLOL: afueAnuduayed wazauuansig
seninayanala

CLOZ: YIS UUALIUAMILANAN
syWIauAna e

CLO3: anwvanmujAudilanty

Tgreansianmuaztrive e sunmg
I o oF "

unypeanwanaiulussiuUasila

01444399

Hnau

cLo1: unlvligmluseuwinginUszaunisailay
lrnuimadnemanstinmuasmalulad

a ua o Y A v o
CLO2: UfjiRnulukdenlasuueuvunei
< ¥ @ oa - -
Wendpsivineemaniinmuazmalulad
ausedpuIsmsiTe anudaeadiuly
) a wa a = o s Y
VieeUjiRnisuarasesssuineItoala

CLO3: Weusanuujuinisiaededamng g

s a P aad
waEIsNIMAneImansanm wavadnm
gneas

CLO4: Sdugamageduiie uazsufinvaulu
msvhenduiuieussadhmnelunsinu

1ot

01444491

sudouiFiTen
Fnereansdinam
wazmalulad

CLOL: Wisuiilgutowiaa3e waeanuAnLiu
shamaguatdilnsunala

a o O = ¥ owoa
CLOZ: Fmndrnamiiudosivivemans
Pinmuazinaluladldogrfinsagin

aw v =
CLO3: Auatfayanuidumemsauman
gnApmundnasseussadfeiiieTa

CLO4: a§ian1T wasyinweiTemng
Anendnans Wesdiunm P davidivenmand
Fanmuazinaluladls

CLOS: dnauemuin muin1sinermans
TN LABURLNISYARRIRIEN Tl ELLAS
WAl

CLOG: WHUTIEUNNSNUNIUITTNT ST
Tassiddomainenmansdanuasinalulad
o )

nanlala

o ad o 3 o
CLO7: 32UmMALALAEIENTTVIARBIVILNEIUBNAY
Wdeitemaivermanitinmiasnaluladle

CLO8: idenliTsnmsmeatinigneesiuide
Femeinermanitinwuazmaluladle

52




syaRTuardoden

HREWSNISITELSsEAUTIE AT (CLO)

HATWSNIISUSTEAUENENS (PLO)

PLO1

PLO2 | PLO3 | PLO4 | PLO S

PLO 6

CLOY: dmvinAnlasaredlassnudsemng
Inermanitinmuazinaluladle

v

01444497

dusun

CLOT: dnauanudTevisinermanstaniw
wazinalulabinensdieuwasnalel

CLOZ: inTeiUsziiuainniTeruunauide
manemanitinuasvalulagle

01444499

TAgeauay
Fnemanstinm
wazwalulad

= i - =
CLOT: #oansisaamainenmanstinimuay
- v = W w1 5
wealuladifuyaraniisediuanuiang 9

CLO2: damsdadaudsluntsaiiiuauidae
msSuiliruRniy JalauauuE WaEns
aAUTEBEEETIA LR

CLO3: Ynaualasansitmainemans
Fanmuaswaluladls

CLOg: ailulasaudtemainenmandianim
wazinaluladnuszlavis wanasseussu
uazinnsgumLUseRduieadodld

CLO5: Awnswninan e lnelditnsetifuay
Trasaumangnao

CLOS: uwilgywmaivenranstanwlngld
= o o v
sMNEtals

CLO7 davhsrenulasenudsenis
Igmanstinmazinaluladle

53




3.7 MINuEMIKATNENTSeuvasTeInimaniudaztulguadnsnmsiteuissaundngns
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HadwsnsFeududaziul
nadwSNsiEeuisEAUNaNgAs (PLO) U1 U2 U3 U
sWadyn | CLOde | s¥EdIw | CLO9e | svadwn | CLOda | wW@dwn | CLO 4
PLO1 | Heansmwimsinenmans | 01051101 1 01416311 1 01444391 3 01444321 1
Frinmuazmaluladluguuuu | 01401114 1,2 01419211 1,2 01444399 3 01444322 3
mayauazidould 01417111 1 01419214 | 14 01444491 5
01420119 1 01423113 1 01444497 1
01424111 1,2 01444221 1 01444499 1,3
01444121 | 1,234 | 01444222 4
01444122 3
PLO2 | efuseUsuduanuinmin | 01051101 2,3 01016201 1 01058111 1,23 01444322 1
wazmaluladade e 01401114 3 01416311 2 01299201 1,2 01444491 1,2
Ingmanstanmainaudde | 01420115 2 01419211 3 01444311 1 01444497 2
wazUsvaumsaiiieadedd | 01420119 | 234 | 01423113 | 234 | 01444399 1 01444499 2
01424111 3 01444221
01424112 2
01444121 | 2,34
PLO3 | UftRewilisueumnelae | 01417111 2.3 01416312 1 01444312 1 01444321
Twaileisuainiaaiioly 01420115 1 01419214 23 01444399 2 01444491
vealfiinamsivemans | 01424112 1.3 01423113 5 01444499
Frmuay TranTaume 01444122 1 01444222 1,3
melsinginmueiuarasesssy
Weiivadls
PLO4 | Amzvitayaiitaudtgmima 01416312 2 01416454 1,2 01444491 38
Inenmanstinwalewaila 01422111 1,2 01422431 1,2 01444499 5
".’I’N%’Iﬂ’l'ﬁﬁumﬂuﬁ%ﬂ"ﬁ 01444311 2
Tusunsulsl 01444312 2
01444316 1,23
PLO5 | suilumiduiiiawitamann 01016201 2 01058111 4,5 01444321 3
annunselafemusadouis 01444221 3 01299201 34 01444322 2
amanermansiinnuay 01444222 2 01416454 3 01444491 6,7,9
Fransauwmeld 01444311 3 01444499 | 4,6,7
01444312 3
01444399 2
PLO6 | UflRnusauiugBumy 01420115 3 01416312 i 01416454 3 01444321 3
unumildSuneunnede 01424112 1 01419214 3 01444312 3 01444497 1
nssuIUMsTIuTTULUaS 01444122 1 01444222 1 01444391 1,2 01444499 2
ﬁnWWLL’JﬁﬁBNﬂ’IEﬁ’N’mﬁ 01444399 a
A519a55A
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3.9 WHUNISANE

U 1 mansAnendi 1 FUUWUEAA (YU UT5818-90.UJURANT- V. ANw1A2861049)
01417111 uAAAAH | 3(3-0-6)
01424111  van¥IINen 3(3-0-6)
01424112 FImenalusnis 1(0-3-2)
01444121  iafliiledin 3(3-0-6)
01444122  UfTRnsieiliiedin 1(0-3-2)
01999111  FnaRSUULAUAY 2(2-0-4)
ATARUTENAN TN 3(- -
A milamievatnw
594 160= 9
Ui 1 mansAnuil 2 FuunIein (@u.Ussee-ru. U URNT- v Anwidaedaies)
01051101  welulaBfanmidasiu 3(3-0-6)
01401114  wonwmanivly 3(2-3-6)
01420115  Wandeegsdauvunaufusinig 1(0-3-2)
01420119  #Wandeeaduy 3(3-0-6)
01423113  &mingwnly 3(2-3-6)
Ffnwvialy 3(- -
39U 16(- -)
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4. NFAANTLUIUNNTITEUF

MnuadwinsFeudiinauioh 6 4o vemdngasinermansiudin aurivinermansdann
wazmalulad (Mdngasunuid) dnsnszanedunadndnisiSsusfimeaniesedusiein (CLOs) veq
se3ulundngnsniumdnves backward curriculum design 449191588 @0 v3edUszauseinas
Adun1sdaniaiseumia CLOs ld$unsunineg TasesnuuunadnsnsiFoudsieuneu (LLOs)
fanmnsadnidunisdaninsoudliidainnnug Wnus sirued wasaudnvusiaduayuse CLOs
fuoumingld aunseuves 4.0 ynseivlundngsagiinisinnisSeunsaousieisnsfivarnvany
TogsjaiuliiAnnadnsmuiaaniddususiig q fuldds Idun msdanisifouduuy active learning
ThaelaTldusulumsdadulanaznssuiunsluiubo msdanadoudiddsaanldugifinmsifeass
Fusu wdngasa fmsfmualisgivdesesnuuuiimsia wasUssiiunaiiaenedesiunadnsnisiiu)
Ananisveaneiv uasmsdnnisdeus lneyathlineisldiBnsianafiveinvans Wunsysudi
WUU formative assessment 311NN31 summative assessment Lﬁa‘lﬁﬁﬁmﬁiamﬁium‘aﬂ%’uﬁgdﬁ’wm
HAANSN5IT e U VRIAULBIRNALUELN U138 feedback 31013138 ADU MUNANVBY constructive
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e
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HAAWSMSIEBUSszAUNENgns (PLO)
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ac a o = b
25n115U5ZHIUNANITIN N13b38U3

4 [y
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ANEFANSTTININLAY
walulaglugunuunsys

=l 2
wazidoula

-A13TANITIS BUS WUUA ULATENIANS
(Inquiry-based learning) 1ulvfidnasnd
ANUFMYimILAINTIUNTTEN; Mada
Tenalsdanlddann o Feuinu
nsruauMsAnLAtym nsAniiasieit duau
Yoy oAuTwImfuuArasadaan sl By
Wrlald TeesiuAanssunisioudaug funs
4de uinnssuuazmaluladaduayulvdan
Ieinnsiseusuasiiufdumusiu

- MsLFEUsIUUIIEe (Cooperative learning)
nsldnszvaunsngui onaiSsud sy
nsuaniasuUsvaunisainsluduSsusay
Uanoaiau

- madeuilnglilasesenudugiu
(Project-based learning)

- madeuilaeldUamidugu
(Problem-based learning) A15l@n1uN150l
339 niadymifiA vateadi eduindaunis
FEu3

< mn‘%’Buiﬁéuﬁ%uﬁﬂwmsﬁmﬂfu%a

(Higher order thinking) mm“ya ANNIY LR
Useidunisafusied oli g8 avaiun
NSTUIUNITAN

- MsAnlfAMUiY Lagnssuilsanmiuuuy
dxvioundusttlningod (Reflective thinking)
- M3¥AN1TIRULTe5N (Active leamning)

-A1TUTELT UATNANINDI
(Authentic assessment) TaaLlu
mMsUssifiuiieasiiounug ey
uarAMENYNEARUTEAAR q
Ingrfaou n1suseiliunuies nie
Wi ouUssd i oumuAlTY
WU ALY U LA SuURINY
wariimslideyadaunduaingaeu
iWewmuInsiFeusvosiFou e
wiasdlelunsusadiuusznoud
- WUUNAADULY 8Fn
AN INUTELA U
Aendad
- A1TFUNANEANTIN
Arsdaus auludu
ey lagninun
WO ANTIN/AMTN YL
SufiauszasAiifenis
THAnTUlus AN
- il Suneunane
WAZNITUILAUD LUU
Tuau wuuBlnde Ang
N1578497U AI1THN
Tasea1u Tauniuun
wnaueiguinlunisly
AU
-nsuseliutddnssninuiou
(Formative assessment) lalA n13
Ussiduminug vnue uasg
AuENYME Wassaadsng
lustuwuuvesnisussfiulnegaou
msUszdiunues viaiouUsziiy
W UALAIHLMA 2 EUD 91T
lasunaunuiey dn1stvdeya
é’auna"vmmiaamﬁaﬁ’mmmi
FoufvosfiFeu Funieaiiolunis
Uszidlu 1y uwuuveaeuinanug
wuudanm Wudu

afiuseUsziiu
ATUATINU LAY
wialuladadeluinig
WeEEASTININDIN

PLO2

-n159An TS eug wuudulanEniaug
(Inquiry-based learning)

- mateuiiuusauile (Cooperative learning)
- M3dAN3I38uELBeIn (Active learning)

-n15UseLduildnserinas ey
(Formative assessment)
Wi TUY wWUUNRADU NSARNWN
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NAAWSNISISEUSsEAUNENENS (PLO)

NAENSNITIANITHEUS

as = s =l 2
'Jﬁm'sﬂ'ssmuwamsmﬂmmaug

NUITEaLUsTARUNSAIN
A s £
Wedasla

- naseuilagldlassaudugm
(Project-based learning)

- madeulaeldlaymidugu
(Problem-based leaming)

- maFouditdaaiuinusnsfedug

(Higher order thinking)

- msAnldanuiuaznsSuilsauWiuluy
azvioundusealninges (Reflective thinking)
-1 eug lneldusangnasalid ugiu
(Phenomenon-based learning)

-n13UTEL T UAINENTINDT
(Authentic assessment) W 1UAT
NAdoU ANTUILAUD UFBNIT
pfUTelutudoy

UFTRnuldsuLeumng
TneldmaliniBuay
w3osloluosufuins
MMEEASTIN
uae Pransaumaniela
ngLNasazaSEETsLITY
AAdadls

PLO3

-nstfeuinun1sdguannanaass
(Experimental learning)

= & e = et L7l
- MILsgugnIEnIUFAnY (Case study) Tl
nsiaesaniunsal vian1sufuRnutuney
Vifmun

a 2 A g u -
- Massunuukndgym welanunsaoules
antuntsal wanisalauud Aasilgnis

8 2

uAteywle

-n1suseiduddnsevanaivy
(Formative assessment) L% 115
Wausranuuiianig nsaaudey
-n15UTELT UMINANTINDSY
{Authentic assessment) 14U NS
GG

PLO4 Aiamevideyaiile
witymmainenmans
FanwemewAatanig

T TAUNALAZANT

TUsunsula

- MITYUFIUURENNETY (Blended learning)
- mITAn1siTeug wuuduiaeniaiiug
(Inquiry-based learning)

- M3AAN38U3LT93n (Active learning)

- maTeuiaensdifing (Case study)

- nsiFeulneldUgvndugiu
(Problem-hased learning)

- nadeuilneldlaseeudugiu
(Project-based learning)

- MsAalauALLaE NS UTIAIITuLUY
azvipunduselningee (Reflective thinking)
- M3tseuiuusiuie (Cooperative learning)

-nsusziluddnseninauiou
(Formative assessment) WU NS
AnUJ R nsviwuuiniin nMsaeu
tiog
-nsdssiTuRINanINasa
(Authentic assessment) 14U N5
gouuud n1svinddlusida
ASULEUDUY

fdumsiteiile
whtgywannanunisel
F9uszileuiiidenna
Ingmanstianmuay
Faansaunels

PLO5

- MsTafansTud o i unisissugiae
Usgaunsnl (Experiential learning) fdaasy
WidaAanisideugaindszaunisal (W
A1TRNIIU N1IVlATINY

-MITANNTIE B U WU UlangviAug
(Inquiry-based leaming)

- M3FEuFUULTLile (Cooperative learning)
- naiseusingldlassenadugm
(Project-based learning)

- madeuilagliUgmidugm
(Problem-based learning)

- m‘sL‘%auiﬁﬁaLa%uﬁnwam'iﬁm%'uqa

(Higher order thinking)

- M5BEUSMeNIIAnw (Case study)

-nsUssiiutddnseninasou
(Formative assessment) l%uU 119
AnufuRnsde nseiumeludu
1Sou
-n1sYsETumINanNINaSy
(Authentic assessment) 14U 113
n1lAT99ud 9y NSt uuLAn
1A599719398 M1sflneu nslou
I8 WAzNITULEYD
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o o =l v ar ot g or = b4 ad = s =l 8
NARNSNSBUITZAUNANERT (PLO) NAYNENITIANTTLILUT AnsUsEliuNan1TIANISIEUS

- N3N T TEUSLTIN (Active learning)

- MsFsuluuA Ty Wslianunsadoules
anunnsel mnnisalanud ezilugnns
uAtgym medInermanstannla

PLO6 Ufthousamiugdunn |- n1sdafanssud 8 adunisifoudide | - nnsussfuiddaszvdnaiou
unuwmildsuneumne | Uszaumsel (Experiential leaming) (Formative assessment) 14w N13
shenszurunsidy - msfalfanuiukazn1suilsuiuluy | uounutea1ung'y n13d LA
SPUULALANTIIIAREY | AsviBunduetalaningas (Reflective thinking) | wefinssu
mMsvhauiiaiaase - MaFeuiidaaiurtnuenstadugs -n1TUTELT URTUANIND T

(Higher order thinking) (Authentic assessment) 14U N7
- msdnsFeudiBegn (Active learing) Tag | YiausuwuUnay uazii ou
sniunsEeuiiunTsasilevh Uspifiudiou

(Learning by Doing)

63




5. AnunieunazAnenmYesenanss uaziiuinunaneninus
5.1 A21UWERULAZANENTNYDIUARING
5.1.1 919158
5.1.1.1 fun1sdanisAnuitaligGeuussanadwsnisiBeus

- 919158 SURAYeUNANgnT 819158 Useduazenansdaeu dauaud@niuusynia
AUENTTUNTRTFIUNTYANANY 1589 LnawsNnsgIUMANanssER USRS . 2565 Tneudngmsa Aamu
wagmiuliannnsdlunangasdosiinaandfisnuinasiunnsgiua Avuauazidnnuiiemeluynlnisdnw

- nsdiSuRinveundngnsuarenansdussdmvanans Wudligandings vieduiusiveann
uazeiviilnaoy Hydin1s@nwseRulIyYLenynay wardinaaun1aivIn1si i Funsmeuns my
waninasiAmmualun TR sy aramssmisainng uaglilidudunidesansfneie
SuUTgyey ednaavauas 1 Kasluseu 5 Vdounas (¥ 2563 - 2567) lnewnangns dnsAnmudoyanay
s uazaudengreieansdlundngasidulsesmnUntsdn

- lunsdemsSeunisasueeInanTdgaauTeIveNg o Mangns AiinsmiuguanMaIn
LAZNINIFIUNTTIANITISBUN1Taeulage1a1Td Suingeus1edvn saufueansdy Sulnveundngniuas
AnznsIUANTAAEIYee wazndngasiinisusziflunsaeuvesensifasuluynaianisdnulaeddnuasinis
Uszyuonnsdiaeuiiesuitaliygm uasdolauouuy

angnssunsandueruinisiaussguiinasennnsdusssmdngnsuazenasdaeuioaiy
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7. A1eSues1edwn (Course Description)

579 ernouLazBiinaseu wssmeluuassyrindduiana URSu ATl saunamansuasaunanadiinet auauRTiay
yourlussuuTann nsm wa wartiiaslumadvinen ansusenovevanfnuaserlsuin ludu thana uaeiidenles
sewhanguiinuisen nalnufitenduriduasdann smuasUfenitddyludsddin wildideaElements, atoms, and
electrons.

Forces within and between molecules. Chemical reactions. Kinetic and equilibrium in Biology. Vital properties of
water in biological systems. Acids, bases, and buffer in biology. Aliphatic and aromatic compounds. Lipids, sugars, and
linkages between reactive groups. Organic and biological reaction mechanisms. Essential elements and reactions in

living organisms. Green chemistry.

8. 819138%s0u
d 1 o v
TeauBeamuivanghudauvangss 1o 5.1.3

9. MTNUARIHATNENTRBUFIINMANGATF T8 v)
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7. A1@5u1eTIe3UN (Course Description)
UfiRnsdmiu 01444121 iailivedin
Laboratory for 01444121 Chemistry for Life

8. 9191386 wOU
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7. A195U185w71 (Course Description)

Tnseaiha wihiluaznalnnsviuvesansiluana anumanuanvesnsiuuvuelas TassadessduTuanaves
gasunwad Ujiseniiluwed wunuedduneluaduasdindenu nsdedyyiuvenead Ujduiussewiraead
anuRaundsyaulananieluead ATauinsseauluana msiaundundyduel nsnevavemsdinmuaznaln
nsauAn MsUszendliluanalumsitadeuarinwlsn

Structure, functions, and molecular mechanisms of biomolecules. Molecular diversity of metabolites.
Molecular structure of organelles. Biochemical processes in cells and molecules. Cellular metabolisms and
bioenergetics. Cell signaling. Cell-cell interaction. Molecular abnormalities within cells. Molecular evolution.
Biopharmaceutical development. Biclogical response and regulatory mechanisms. Application of molecules in
diagnosis and treatment.
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A 1 ar L
Teazidsanuiusngluidundngns 4o 5.1.3
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7.  @1@5u1ws183Yn (Course Description)

nsmaisuiiaadlalnduiuiuuin nmsmaisuiaedlolndveseadifes Mslmzdiuaadninaund
Fuiind nswansuladind Wsilednd wvnlulafinduaznisUszynd Taflednduazdrinerszuu Tedindvesad
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High-throughput sequencing. Single-cell sequencing. Mass spectrometric analysis. Genomics,
transcriptomics, proteomics, metabolomics and applications. Multi-Omics and systems biology. Single-cell
Omics. Spatial Omics. Artificial intelligence in Omics research. Ethical and legal considerations in Omics
research. Future trends and emerging technologies.
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7. @1@5uneTeiwn (Course Description)
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Innovative thinking. Design thinking for innovation. Biclogical science application in innovation. Translating
biological research into practical applicaticns. Innovation in biological science. Bictechnology and genetic
engineering. Genome editing and synthetic biology. Innovation in healthcare and medicine. Precision agricultural

and environmental Innovaticns. Future directions and sustainability. Practical application and research project

8. 919"138¢eau
= = ' 9 2
eavidsanumnngluduvdngns 9e 5.1.3

9. MINUAAINAANSNTEBUSINUANgATETI8TU
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7.  @1@5u1ws183Yn (Course Description)

anuifostuirtumnfamanaluladdinmduge nmsmesmuivihaign unAsmdnuazitms
Tl msdsaatedugduddn wededugimanalulagdanm wnliumadelutindusumeluladdnm
nsduugU RN geduuuuaymIuTsenefiey

Introduction to advanced biotechnological concepts. Overview of recent advancements. Key concepts and
novel methodologies. In-depth exploration of advanced topics. Advanced technigues in biotechnolegy. Current
research trends in biotechnology. Practical workshops sessions. seminar series and guest lectures.

8. 91sdfjaou
easduanuisngludunangns 4o 5.1.3

9. MFNLAAINATWINTFTEUFAIINNANGATF TN
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LONANTUUTIEIYN 01444121 LAULWDUIRN

1AlAT95187391 (Course Outline) AUV UIUTTEY

1. Elements, Atoms, and Electrons 3
Forces Within and Between Molecule
Chemical Reactions

Kinetic and Equilibrium in Biology

Acids, Bases, and Buffer in Biology

N oo s woN

3
3
3
Vital Properties of Water in Biological Systems S
3
6

Aliphatic and Aromatic Compounds

7.1) Aliphatic 2

7.2) Aromatic Compounds 3

7.3) Isomerism

8. Lipids, Sugars, and Linkages between Reactive Groups 3
9. Organic and Biological Reaction Mechanisms 3
10. Essential Elements and Reacticns in Living Organisms 12
10.1) Sulphur and Phosphorus g

10.2) Oxidation and Reduction Reaction 4
10.3) Metals in Biology
11. Green Chemistry 3

33U

&
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LONFNTUUTI8991 01444122 U{]Uﬁlmimmwmj'}m

Wilases1e39n (Course Outline) Srunudaludjlin
1. Introduction to Laboratory Safety and Technigues 3
2. Molecular structure 3
3. Chemical Reactions and Stoichiometry 3
4. Kinetic 3
5. Equilibrium 3
6. Acid-Base Titrations 3
7. pH and Buffer Solutions 3
8. Synthesis of Aliphatic Compound 3
9. Identification of Biomolecules 3
10. Aromatic Compound Synthesis and Isomerism 3
11. Organic and Biological Reaction Mechanisms 3
12. Electrochemistry 3
13. Role of Metals in Biological Systems 3
14, Green Chemistry 3
15. Comprehensive Experiment and Discussion 3

33 45
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NETHUUTIEIYT 01444221 Fadnenseavluianauasdad

WlA39918397 (Course Outline) Frurudalusussny
1. Structure and function of carbohydrates a

Structure and function of amino acids and proteins

Structure and function of nucleic acids (DNA and RNA)

Diverse structures and functions of lipids

Molecular diversity of metabolites

In-depth exploration of cellular structures

Biochemical processes in cells and molecules

Cellular metabolisms and bioenergetics

Lol s AN

Cell signaling and molecular communication

—_
[

. Cellular activities and interaction

—_
—_

. Cellular abnormalities

H
ro

Molecular evolution

—_
(SN

. Biopharmaceutical development

H
bl

Biological response and regulatory mechanisms

o Y e Y N O G G G S - N N N

—
wn

. Application of molecules in diagnosis and treatment

T

[
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nanswuuTedYn 01444222 YURnistadnenszauliananazdaad

1A1lATe38397 (Course Outline) FruudaluUjin
1. DNA extraction and purification 3
2. Polymerase chain reaction (PCR) 3
3. Agarose gel electrophoresis 3
4. Protein electrophoresis 3
5. Enzyme kinetics 3
6. Gene cloning 3
7. RNA extraction and analysis 3
8. Protein expression 3
9. Protein purification 3
10. Western blotting and Enzyme-linked 3
immunosorbent assay
11. Genome editing techniques 3
12. Cell culture 3
13. Metabolic pathways analysis 3
14. Molecular diagnostic techniques 3
15. Selected experiment g
374 45

112



BNANTHUUSIEIYN 01444321 waluladleding

1A1lAT9378391 (Course Outline) Frurudalusussens
1. Nucleotide sequencing technology 2

Mass spectrometric analysis

Ethics in Omics research

Genome and genomics

Epigenome and epigenomics

Transcriptome and transcriptomics

Metabolome and metabolomics

Proteome and proteomics

o o ooy om B T R

Meta-Omics
. Multi-Omics

DN NN NN NN

[
= O

. Spacial-Omics

i
N

. Single-cell omics

-
w

. Systems Biology

.—\
=

Al in Omics research

NN N NN

—
wn

. Emerging Omics

73U

5]
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\AlATeT187397 (Course Outline) uu LU un

1. Genomic project 9
1) Genomic DNA extraction 3
2) Genome sequencing 3
3) Genome data analysis 3
2. Transcriptomic project 9
1) Total RNA extraction 3
2) RNA sequencing 3
3) Transcriptome analysis 3
3. Proteomic project 9
1) Proteome preparation 3
2) Mass spectrometric analysis 3
3) Proteome data analysis 3
4. Integrative Omics analysis 9
1) Data preparation 5
2) Integrated result interpretation a4
5. Mini-Omics project 9
1) Sample preparation B
2) Selected Omics analysis 3
3) Data analysis and interpretation 3
EieY 45
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WWNENTHUUTIVTYT 01444322 UINNTSUINGIFIEASTININ

1A11A395187391 (Course Outline) Fruaudalususseny
1. Innovative thinking 3
1) Design thinking for innovation 1

2) Biological science application in innovation 1

—_

3) Translating biological research into practical applications
2. Innovation in biological science 10
1) Biotechnology and genetic engineering
2) Genome editing and synthetic biology
3) Innovation in Healthcare and Medicine

d) Precision agricultural and Environmental Innovations

NN NN

5) Future Directions and Sustainability

3. Practical Application and Research Project 2

34

=
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PNEITHUUTIEAY 01444494 Anendanstaninwatielny

W1lAT9518791 (Course Outline) Frunudalususseny

1. Introduction to Advanced Biotechnological Concepts 9
1) Overview of recent advancements 3
2) Key concepts and novel methodclogies 3
3) In-depth exploration of advanced topics 3

2. Advanced Techniques in Biotechnology 3

3. Current Research Trends in Biotechnology 3

4. Practical Workshops Sessions 15
1) Workshop (Part 1)
2)  Workshop (Part 2)
3) Workshop (Part 3)
4) Workshop (Part 4)
5)  Workshop (Part 5)

5.  Seminar Series and Guest Lectures ’ 15

LW W W W W

1) Sharing their expertise and experiences (Part 1)
2) Sharing their expertise and experiences (Part 2)
3) Sharing their expertise and experiences (Part 3)
4) Sharing their expertise and experiences (Part 4)

W W W W Ww

5) Sharing their expertise and experiences (Part 5)

PR

&
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1. NAITUFIUTRISEULTEY (151 Ylsdan3aUNAINIVINIg

Lol - -

2. NAUTTY

1.Sanachai K., Mahalapbutr P., Tabtimmai L., Seetaha S., Kaekratoke M 1.0

N.; Chamni S., Azam S.S., Choowongkomon K., Rungrotmongkol T.

Biophysical Characterization of p51 and p66 Monomers of HIV-1

Reverse Transcriptase with Their Inhibitors. Protein Journal, 2023,

42(6), pp. 741-752. (Scopus).

2.Anuntasomboon  P.,  Siripattanapipong S,  Unajak S,

Choowongkomon K., Burchmore R., Leelayoova S., Mungthin M., E- M 1.0

kobon T. lIdentification of a unique conserved region from a

kinetoplastid genome of Leishmania orientalis (formerly named

Leishmania siamensis) strain PCM2 in Thailand. Scientific Reports,

2023, 13(1), 19644. DOI: 10.1038/541598-023-46638-3. (Scopus).

3Tinrat S, Tabtimmai L., Sedtananun S., Tachaapaikoon C, M 1.0

Choowongkomon K. Isolation, Identification and Assessment of
Efficient Cellulase Producing Bacteria from the Termite Guts. HAYATI
Journal of Biosciences, 2024, 31(1), pp. 182-191. Scopus).
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laidl

2. HAIUITY

1. Jehangir M., Ahmad S.F., Singchat W., Panthum T., Thong T,
Aramsirirujiwet P., Lisachov A., Muangmai N., Han K, Koga A,
Duengkae P., Srikulnath K. Hi-C sequencing unravels dynamic three-
dimensional chromatin interactions in muntjac lineage: insights from
chromosome fusions in Fea’s muntjac genome, 2023, Chromosome
Research, 31 (4), 34. DOI: 10.1007/s10577-023-09744-6. (Scopus).

1.0

2. Rasoarahona R., Wattanadilokchatkun P., Panthum T., Jaisamut K.,
Lisachov A., Thong T., Singchat W., Ahmad S.F., Han K., Kraichak E.,
Muangmai N., Koga A., Duengkae P., Antunes A, Srikulnath K
MicrosatNavigator: exploring nonrandom distribution and lineage-
specificity of microsatellite repeat motifs on vertebrate sex
chromosomes across 186 whole genomes, 2023, Chromosome
Research, 31 (4), 29. DOI: 10.3390/biology12101280. (Scopus).

1.0

3. Koga A, Ahmad S.F., Panthum T., Singchat W., Srikulnath K.
Characterization of the marsupial endogenous retrovirus walb with a
focus on satellite DNA formation, 2023, Virology, 588, 109911. DOI:
10.1016/j.virol.2023.109911. (Scopus).

1.0
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laidl - -
2. Na9IUIRY
1.Smithmaitrie, R., Jaafar, S.N., Salaenci, J. Shell structure M 1.0
investigation and utilization of bio-extract fermented from green
mussel shell. Agriculture and Natural Resources, 2020, 54(4), pp. 415-
422. (Scopus).
M 1.0

2.Chothonglang T., Phuynoi S., Tunkijjanukij S., Khantavong A, E-
Kobon T., Salaenoi J. Antibacterial Activity and Preliminary Protein
Profile of Rock Oyster (Saccostrea cuccullata) Hemolymph, 2023,
47(1), pp. 53-62. (Scopus).
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2. NAIUTTY

1. Mat Sulaiman N.N., Rafii M.Y., Duangjit J., Ramlee S.I., Phumichai C, M 1.0

Oladosu Y., Datta D.R, Musa |. Genetic variability of eggplant

germplasm evaluated under open field and glasshouse cropping

conditions. Agronomy, 2020, 10(3), 436, DQI:

10.3390/agronomy10030436. (Scopus).

2. Kawicha P., Tongyoo P., Wongpakdee S., Rattanapolsan L., Duangjit

J., Chunwongse J., Suwor P., Sangdee A., Thanyasiriwat T. Genome- M 1.0

wide association study revealed genetic loci for resistance to fusarium
wilt in tomato germplasm. Crop Breeding and Applied Biotechnology,
2023, 23(1), ed43532311. DOl 10.1590/1984-70332023v23nlal.
(Scopus).
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1. Krangkratok W., Chantorn S., Choosuwan P., Phomkaivon N., La- M 1.0
ongkham O., Kosawatpat P., Tamtin M., Praiboon J. Production of
prebiotic ulvan-oligosaccharide from the green seaweed Ulva rigida
by enzymatic hydrolysis. Biocatalysis and Agricultural Biotechnology,
2023, 54, 102922. DOI: 10.1016/j.bcab.2023.102922. (Scopus).
2. Choosuwan P., Praiboon J., Boonpisuttinant K, Klomjit A,
Muangmai N., Ruangchuay R., Chirapart A. Inhibitory Effects of M 1.0
Caulerpa racemosa, Ulva intestinalis, and Lobophora challengeriae
on Tyrosinase Activity and O.-MSH-Induced Melanogenesis in B16F10
Melanoma Cells. Life, 2023, 13(4), 934. DOI: 10.3390/life13040934.
(Scopus).
3. Yilmaz H.A., Kumlu M., Evliyaoglu E., Praiboon J., Duman M.B,,
Gimen B.A., Isik O. Eroldogan O.T. Effects of the Alga M 1.0

Aurantiochytrium mangrovei FIKUOO08-Enriched Artemia on Early
Stages of the Green Tiger Shrimp, Penaeus semisulcatus. Turkish
Journal of Fisheries and Aquatic Sciences, 2023, 23(11), TRIFAS23912.
DOI: https://doi.org/10.4194/TRJFAS23912. (Scopus).
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1. Phonphoem W., Sinthuvanich C., Aramrak A., Sirichiewsakul S., Arikit M 1.0
S., Yokthongwattana C. Nutritional Profiles, Phytochemical Analysis,
Antioxidant Activity and DNA Damage Protection of Makapuno
Derived from Thai Aromatic Coconut, Foods, 2022, 11(23), 3912. DOI:
10.3390/foods11233912. (Scopus).
2Wongsamart R, Yokthongwattana C., Yokthongwattana K
Chlamydomonas plastid chaperonin subunits expressed in £. coli can M 1.0
interact with one another inside the bacterial cell and putatively
confer enhanced tolerance toward singlet oxygen. ScienceAsia, 2022,
48(4), pp. 496-505. (Scopus).
3.Nguyen V.Q., Sreewongchai T. Siangliw M., Roytrakul 5.,
Yokthongwattana C. Comparative proteomic analysis of chromosome M 1.0

segment substitution lines of Thai jasmine rice KDML105 under short-
term salinity stress. Planta, 2022, 256(1), 12. DOI: 10.1007/500425-022-
03929-9. (Scopus).
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1. Suksirt, M., Ariyaanundech, K., Jantasuriyarat, C. Screening of Fast-
Neutron Mutant Population to Identify Candidate Rice Blast Defense
Response Genes. Chiang Mai Journal of Science, 2023, 50(6). DOI:
10.12982/CMJS.2023.074. (Scopus).

1.0

2.Chalermwong P., Panthum T, Wattanadilokcahtkun P,
Ariyaraphong N., Thong T., Srikampa P., Singchat W., Ahmad S.F., Noito
K., Rasoarahona R., Lisachov A, Ali H., Kraichak E., Muangmai N.,
Chatchaiphan S., Sriphairoj K., Hatachote S., Chaiyes A., Jantasuriyarat
C., Chailertlit V., Suksavate W., Sonongbua J., Srimai W., Payungporn
S., Han K., Antunes A., Srisapoome P., Koga A., Duencgkae P., Matsuda
Y., Na-Nakorn U., Srikulnath K. Overcoming taxonomic challenges in
DNA barcoding for improvement of identification and preservation of
clariid catfish species. Genomics and Informatics, 2023, 21(3), e39.
DOI: 10.5808/¢i.23038. (Scopus).

1.0

3. Puanprapai, P., Songkumarn, P., Toojinda, T., Jantasuriyarat, C.
Detection of Avirulence Gene AvrPi9 in Magnaporthe oryzae, a Rice
Blast Fungus, Using a Combination of RPA and CRISPR-Casl2a
Techniques. HAYATI Journal of Biosciences, 2023, 30(5), pp. 885-894.
(Scopus).
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1. Chumijai C., Tongtavee N., Inson C., Sinthuvanich C. Factors affecting M 1.0
histamine levels in edible crickets: Implications for post-harvest
management and farmed cricket production, Food Control, 2023,
154, 110036. DOI: 10.1016/j.foodcont.2023.110036. (Scopus).
2. Jarupund P., Jantrakulroj P.,'Suwanphakdee C., Sinthuvanich C. A
Pilot Study to Identify Grass Species That Mediate Pollen Allergy in M 1.0
Thailand. International Archives of Allergy and Immunology, 2023,
184(9), pp. 875-881. (Scopus).
3. Rasri N., Tabtimmai L., Kraiya C., Yamabhai M., Sinthuvanich C,
Rattanasrisomporn J., Choowongkomon K. Generation of a Single- M 1.0

Chain Variable Fragment Antibody against Feline Immunoglobulin G
for Biosensor Applications, ACS Omega, 2023, 8(30), pp. 27688-27696.
(Scopus).

3. HAIUNI9IUINTTIUAN YLD
{aidl

4. WAUAVINISSUTTFIAN
Taifd

126




Uiﬁﬂﬂgﬂiﬂﬂﬁﬁﬂu%ﬂﬁaﬂﬂﬂﬂﬁ

O onansdisuinueundnans V] mmﬁéﬂiaﬁwé’ﬂgm

U U

[ eransdifaou LI oransdiumy

Yo-UNNANA WILNTIA 2WATUNIING
disansfnerszauUByeyen

UTTUIUNTY AU A
amnw |
NAITU
(Isey A-U)

1. HASTULAIWIBITEULGEY AN WFRUTaUNANTYINTS

laisd - -

2. HA AT

1. Sisakhon K., Chayamarit K., Wongkantrakorn N., Middleton D.J., M 1.0

Kiewbang W., Salee W., Vajrodaya S. The genus Phyllocyclus

(Gentianaceae) in Thailand, 2021, Thai Forest Bulletin (Botany), 49,

pp. 173 - 177. (Scopus).

2. Bapia S., Srisombata N., Ratanabunyong S., Choowongkomon K,

Vajrodaya S., Wongkantrakorn N., Duangsrisai S. Isolation of M 1.0

stigmasterol from Kra Don (Careya arborea Roxb.) and bioactivities of

its crude extracts against free radicals and human immunodeficiency

virus, 2021, Agriculture and Natural Resources, 55 (1), pp. 33 - 42.

(Scopus).

3. Sitthichoptham C., Wongkantrakorn N., Kraichak E., Sanevas N.

Effects of the Culture Medium, pH Level, and Type of Sugar on the M 1.0

Growth of Sphagnum cuspidatulum Mull. Hal, 2023, Horticultural
Science and Technology, 41 (3), pp. 329 - 338. (Scopus).

3, HAIIUNI9IBINITIUSN Bz
"laid]

4. HauITIN1sUldFIAY
aidl

127




Ussmmnsuwamumﬁmmi

M an9nsduszdmdngns
dau 1 aransdfiew

Ya-uuEna WIETAigN LA Tnensi
duFansAnesyAuUIygien

UTTUIUNTY FEAU A
AunW | thwtn
AGEREY)
(Ikyzy A-U)
1. NATULAIUTBITEULTEY AN5T WlsFanTaUNAINIVINTG
Laig] - -

2. NASIUIY

1.Phaeon N., Phaeon N. Chapanya P., Mueangmontri R, M 1.0

Pattamasuwan A., Lipan L., Carbonell-Barrachina AA., Sriroth K,

Nitayapat N. Acrylamide in non-centrifugal sugars and syrups. Journal

of the Science of Food and Agriculture, 2021, 101(11), pp. 4561-4569.

(Scopus).

2.Boonprasit P., Sakairi N., Uan-On T., Nitayapat N. Treatment of

biomethanated wastewater with a quaternised chitosan. Water and M 1.0

Environment Journal, 2021, 35(4), pp. 1272-1280. (Scopus).

3. Phaeon N., Phaeon N., Chapanya P., Pattamasuwan A., Issa-Issa H.,

Lipan L., Lipan L., Carbonell-Barrachina A.A., Sendra E., Sriroth K., Uan- M 1.0

on T., Nitayapat N. Acrylamide and 5-Hydroxymethylfurfural in
Synthetic Sugar Cane Syrup: Mitigation by Additives. Molecules, 2023,
28(7), 3212. DOI: 10.3390/molecules28073212. (Scopus).

3. HAIUNI9IBINTTIUANHULDUY
i

4. pauITINIssUlddau
aidl

128




U'i‘im'lléﬂiuwﬁﬁ'luw’l\ﬁ‘mﬂ’li

&

SURAYRUMENERS M er9seisydmdngns
Gop O eransdiia

L1 enansdiy
L] oransdy
Ya-uANa UBIFUIUN fiTBuUIHETY
dn5ansAnwszAuUSgien

UITUIUNTU

FZAU
ARATN
WA
(Wiszy A-U)

1. NATULAINSBLTEULIEY AT NUSFVIaUNAINAYINAG
ajdl ‘

2. NAITUITY

1. Khamwut A., Khamwut A., Klomkliew P., Jumpathong W,
Kaewsapsak P., Chanchaem P., Sivapornnukul P., Chantanakat K., T-
Thienprasert N.P., Payungporn S. In vitro evaluation of the anti-breast
cancer properties and gene expression profiles of Thai traditional
formulary medicine extracts. Biomedical Reports, 2023, 19(4), 70. DOI:
10.3892/br.2023.1652. (Scopus).

1.0

2. Jindaruk A., Jaithon T., T-Thienprasert J., T-Thienprasert J., T-
Thienprasert N.P. In vitro analysis of antibacterial activity against
wound pathogens, potential for wound healing, and anti-melanoma
properties of biosynthesized zinc oxide nanoparticles. Micro and
Nano Letters, 2023, 18(9-12), e12177. DOI: 10.1049/mna2.12177.
(Scopus).

1.0

3. Thamrongwatwongsa J., Pattarapipatkul N., Jaithon T., Jindaruk A., |.

Paemanee A., T-Thienprasert N.P., Phonphoem W.P. Mulberroside F
from In Vitro Culture of Mulberry and the Potential Use of the Root
Extracts in Cosmeceutical Applications. Plants, 2023, 12(1), 146. DOI:
10.3390/plants12010146. (Scopus).

1.0

3. NAITUNINIYINIT MIAN BUTDU
aal

4. WaUAYINISSUlTFIAL
Taifd

129




UTTNYNTUHAIIUNIIVINTG

O evasdiEuinveundnens M onansdussdmdngns

O eransdifaeu - [1 eransdieme
Yo-UENA WNAIMUREITY RSN
duFansaneszauUSyen

UTTUIYNTY FLAU A
ARIATN vt
WA
(Wszy A-U)
1. NAIULAIWIBISHUIGEY AN91 wilsdansaunauivInig
aid] - -
2. HAYIUIRY
1.Pramualkijja T., Pirak T., Euston S.R. Functional Properties of Egg M 1.0
White Protein and Whey Protein in the Presence of Bioactive Chicken
Trachea Hydrolysate and Sodium Chloride, 2022, Sustainability
(Switzerland), 14 (24), 16782. DOI: 10.3390/5u142416782. (Scopus).
2.Chongsrimsirisakhol  O., Pirak T. Polyphenol Release and
Antioxidant Activity of the Encapsulated Antioxidant Crude Extract M 1.0
from Cold Brew Spent Coffee Grounds under Simulated Food
Processes and an In Vitro Static Gastrointestinal Model, 2023, Foods,
12 (5), 1000. DOI: 10.3390/foods12051000. (Scopus).
3 .Udomwasinakun N., Saha S., Mulet-Cabero A.-l., Wilde P.J.,, Pirak T.
Assessment of Polyphenols Bioaccessibility, Stability, and Antioxidant M 1.0

Activity of White Mugwort (Artemisia lactiflora Wall.) during Static In
Vitro Gastrointestinal Digestion, 2023, Foods, 12 (5), 949. DO
10.3390/foods12050949. (Scopus).

3, HAIUNIIVINTT I UANBZDY
aifd

4. wasuITINITSUlTEAN
aidl

130




Ui‘im’]i‘gﬂ‘iﬁlNﬁdﬂu‘l’I’l\ﬁ?ﬂﬂTﬁ

M enarsdfsuiinveundngns M a19seisydmdngms
[ eransdiaou L1 onansdiey

¥p-uwana wesiAng telnua
AuFannsAnunszauUIyen

UITRUIUNTY

SEAU
AN
NAITU
(sey A-U)

1. NAULAIUSDLSEULSEY A5 ULIHOWIDUNAIINIYINAG
ail

2. HAUITY

1.Anuntasomboon  P.,  Siripattanapipong  S.,  Unajak S,
Choowongkomon K., Burchmore R., Leelayoova S., Mungthin M., E-
kobon T. lIdentification of a unique conserved region from a
kinetoplastid genome of Leishmania orientalis (formerly named
Leishmania siamensis) strain PCM2 in Thailand. Scientific Reports,
2023, 13(1), 19644. DOI: 10.1038/541598-023-46638-3. (Scopus).

1.0

2.Parunyakul K., Chuchoiy A., Kooltueon S., Puttagamnerd P., Srisuksai
K., Santativongchai P., Pongchairerk U., Tulayakul P., E-Kobon T.,
Fungfuang W. Effect of the oil from the fatty tissues of Crocodylus
siamensis on gut microbiome diversity and metabolism in mice. PLoS
ONE, 2023, 18(7 JULY), e0289073. DOI: 10.1371/journal.pone.0289073.
(Scopus).

1.0

3.Nualnisachol P., Chumnanpuen P., E-kobon T. Understanding Snail
Mucus Biosynthesis and Shell Biomineralisation through Genomic
Data Mining of the Reconstructed Carbohydrate and Glycan
Metabolic Pathways of the Giant African Snail (Achatina fulica).
Biology, 2023, 12(6), 836. DOI: 10.3390/biology12060836. (Scopus).

1.0

3, NAIIUNINAYINT AN DU
aidl

4, wauIvInssuldaeny
il

131




Ui‘im'ﬁ%ﬂ‘ill&lﬁ&']u‘ﬂ']ﬂ%‘ﬂﬁﬂﬂi

O enasdfsuiinveundnans M o19158usedmdngns
[ eranséiifeou L1 onansdiiene

Fo-uWENE UINANIUATUN LIAASITING
dnsansAneszRuUSyaLen

UTTUYNTH

FZAU
AN
NAITUY
(szy A-U)

4

ﬁﬂ

A1
19N

1. HATUBAMSBLSEULTEY A5 NI9EBWIBUNANUIVINTS
aidl

2. HAIUITY

1. Wongkhieo S., Tangmesupphaisan W., Siriwaseree J., Aramsirirujiwet
Y., Wiriyajitsomboon P., Kaewgrajang T., Pumloifa S., Paemanee A,
Kuaprasert B., Choowongkomon K., Chester AH., Chester AH.
Swainson N.M. In vitro cholesterol lowering activity of Ganoderma
australe mycelia based on mass spectrometry, synchrotron Fourier-
transform infrared analysis and liver-spheroid bioactivity, Scientific
Reports, 2023, 13(1), 13619. DOI: 10.1038/s41598-023-40861-8.
(Scopus).

1.0

2. Wongjard S., Aiemderm P., Monkhang K., Jaengwang K., Tabtimmai
L., Kraiya C., Choowongkomon K., Swainson N.M. Selection, alkaline
phosphatase fusion, and application of single-chain variable fragment
(scFv) specific to NT-proBNP as electrochemical immunosensor for
heart failure. Heliyon, 2023, 9(9), e19710. DOI:
10.1016/j.heliyon.2023.e19710. (Scopus).

1.0

3. Swainson N.M,, Pengoan T., Khonsap R., Meksangsee P., Hagn G.,
Gerner C., Aramrak A. In vitro inhibitory effects on free radicals,
pigmentation, and skin cancer cell proliferation from Dendrobium
hybrid extract: A new plant source of active compounds. Heliyon,
2023, 9(9), e20197. DOI: 10.1016/j.heliyon.2023.e20197. (Scopus).

1.0

3. HAYIUNI9AVINTS IUAN BULDU
laidl

4, NasuIYIN1sSUlddIAY
aisl

132




ussmmnsmwamumﬁmmﬁ

O enansdfffuiinwoundngns M o1aséiusyimangns
] 919158¢a0u 1 erqnseifae

W-UNAND WNTUW Fgv

q

0 @ [ =3
dsansAnwszauUTyyen

@

Accumulating Yeast. Journal of microbiology and biotechnology,
2023, 33(11), pp. 1531-1541. (Scopus).

UTIUIYNTY AU A
AN vt
WEITU
(s A-U)
1. HASTULASVTBITEULTES AN3T BSEEWIBUNAINATING
Tail - -
2. HAIUATY
1.Punyauppa-path  S., Kiatprasert P., Punyauppa-path P, M 1.0
Rattanachaikunsopon P., Khunnamwong P., Limtong S., Limtong S.,
Srisuk N. Distribution of Kazachstania Yeast in Thai Traditional
Fermented Fish (Plaa-Som) in Northeastern Thailand. Journal of
Fungi, 2022, 8(10), 1029. DOI: 10.3390/jof8101029. (Scopus).
2.Kajadpai N., Angchuan J., Khunnamwong P., Srisuk N. Diversity of
duckweed (Lemnaceae) associated yeasts and their plant growth M 1.0
promoting characteristics. AIMS Microbiology, 2023, 9(3), pp. 486-517.
(Scopus).
3.Sakpuntoon, V., Limtong, S., Srisuk, N. Lipase Production by
Limtongozyma siamensis, a Novel Lipase Producer and Lipid M 1.0

3. HAIUNINIVINTS IUANEUEDY
a1

4. NasulIYIn1ssulddeny
ail

133




UTTUIYNTUNAITUNIIYINTG

[ ev9sdfSuiinveundngns M enansdussdmdngms
[ enansdiifeau [ onanseifiers

Ya-uana WLl Yae
duFannsanerszAuUTgen

UITUIUNTA

FZAU
AMNIN
NA9U
(Wszy A-U)

1. HATULANNSBISEUISEY A5 VUNEBYSaUNAINAIYING
Taidl

2. HAUATY

1. Chuchird N., Rairat T., Keetanon A., Seguin D., Chotikachinda R,
Manomaitis L., Kanjanamayoon C. Effect of feed enzymes and
functional  immunostimulants  supplementation on  growth
performance and overall health of postlarvae and juvenile Pacific
white shrimp, Penaeus vannamei, fed soybean-based diets, 2023,
Journal of the World Aquaculture Society, 54 (4), pp. 814 — 827.
(Scopus).

1.0

2. Rairat T., Phansawat P., Keetanon A., Kachapol P., Kumphaphat S.,
Kitsanayanyong L., Chou C.-C., Chuchird N. Effects of tributyrin on the
growth performance, survival, tolerance to hypoxic stress, and
nutrient digestibility of Pacific white shrimp, Litopenaeus vannamei,
fed different levels of soybean meal, 2023, Journal of the World
Aguaculture Society, 54 (6), pp. 1468 — 1481. (Scopus).

1.0

3. Rairat T., Keetanon A., Phansawat P., Chongprachavat N., Pichitkul
P., Kitsanayanyong L., Kachapol P., Suanploy W., Chuchird N. The
presence of semicarbazide in crustaceans collected from natural
habitats in Thailand, 2024, Chemosphere, 347, 140686. DOI
10.1016/j.chemosphere.2023.140686. (Scopus).

1.0

3. HAIUNIGIVINTTIUAN YLD
Taid]

4. WaUAYINISSUTTFIAL
il

134




Uii&ﬂuﬂiﬂﬂﬁﬂquﬂﬂﬂaﬂqﬂﬂﬁ

€ Yo o s 3 o s
L1 evasdf5uiinwoundngns M aranstisydmangns
[ eransdiaou L onansdie

YB-UENA UNLYRYLATYT YRee
dusansAnerszauUSygLen

UFTUIUNTY FEAU A
AMUNN thtin
WENTU
(5ey A-U)
1. NAIURFAIUTBITEUITES (191 WSENIBUNAINIVINIG
Lajdl - -
2. NAITUTTY
1. Kwanboon S., Boonsoong B., Suttinun C. Taxonomic review of the M 1.0
Oriental genus Polyplocia Lestage, 1921 (Ephemeroptera,
Euthyplociidae), with two new records for Thailand, 2023, ZooKeys,
1179, pp. 197 - 217. (Scopus).
2. Wongyam A., Sartori M., Boonsoong B. Unravelling the diversity of
the genus Afronurus Lestage, 1924 (Ephemeroptera, Heptageniidae) M 1.0
in Thailand, 2023, ZooKeys, 2023 (1176), pp. 55 - 78. (Scopus).
3. Prakrongrak N., Boonsoong B., Monthatong M. Genetic diversity
and phylogenetic analysis of mayfly Caenis (Insecta: Ephemeroptera) M 1.0

using Cytochrome C Oxidase | (COI) and 12s rRNA genes from
Thailand, 2023, Biodiversitas, 24 (4), pp. 1990 - 1998. (Scopus).

3. HASTUMNIYINTT IUEN B
Taidl

4. wasuIrIn1ssulddeay
il

135




UTTNYNTUNASIUNIIYINTG

5 Yo a s m L3 o @
D E]’W‘\]']EEJ%‘iUNWU’BUViaﬂQGﬁ ‘Bﬂﬁlq‘iﬁjﬂig’ﬂqﬁﬁﬂq&]‘i

& LY
[ eransdifaou L1 onanseifivere

Yo-unaNa WNANIUTZANAT Wa¥Uszys
dFansAnwrszauUSeygien

UTINYNTH AU A
A | dwth
NE9IU
(Wszy A-U)
1. NASTUKASVTBITEULTEY A5 KeERUIUNAINIYING
1aidl - -
2. NAIUIVY
1. Awang T., Chairatana P., Pongprayoon P. Molecular dynamics M 1.0
simulations of human O-defensin 5 (HD5) crossing gram-negative
bacterial membrane. PLoS ONE, 2023, 18(11 November), e0294041.
DOI: 10.1371/journal.pone.0294041. (Scopus).
2. Sittiwanichai S., Niramitranon J., Japrung D., Pongprayoon P. Binding
of Apo and Glycated Human Serum Albumins to an Albumin- M 1.0
Selective Aptamer-Bound Graphene Quantum Dot Complex. ACS
Omega, 2023, 8(24), pp. 21862-21870. (Scopus).
3, Sittiwanichai S., Japrung D., Mori T., Pongprayoon P. Structural and
Dynamic Alteration of Glycated Human Serum Albumin in Schiff Base M 1.0

and Amadori Adducts: A Molecular Simulation Study. Journal of
Physical Chemistry B, 2023, 127(23), pp. 5230-5240. (Scopus).

3. NAIUNISIUINITIUANBULDUY
Taidl

4. wasudvnissulddeay
"laid]

136




U‘i‘im’]uﬂ‘iﬂ&lﬁﬁ’]u%’m%“ﬁﬂﬂﬂ’i

[ e1ansdySuRnveundngns M enansdusedmdngms

[ er91sdiaeu [ o191sdifiey
Ya-uwana welsyyn fulitesna
dusansAnesyAuUTgLen

UTIUIYNTY 52AU AN
AuAM | twitin
WA

(nszy A-U)

1. HAITULASNSALSEULTEY A5 NUNEBUIDUNANINIYINAT
laidl a .

2. HAUIIY
1. Limviriyakul, P.; Tseng, L-C., Tsai, Y-H., Hwang, J-S., Shih, T-W, M 1.0
Baseline diversity and host relationships of symbiotic caridean
shrimps on the coast of northern Taiwan, southern East China Sea,
prior to the establishment of a conservation area, Marine Biodiversity,
2020, 50(3), 35. DOI:10.1007/512526-020-01052-0. (Scopus).

2. Tseng, L.-C, Limviriyakul, P., Hwang, J.-S. Macrosymbionts of starfish
Echinaster luzonicus (Gray, 1840) in the waters of a volcanic western M 1.0
Pacific island. PLoS ONE, 2022, 17(11 November), e0278288. DOI:
10.1371/journal.pone.0278288. (Scopus).

3. HAYIUNI9IYINTT IUANBULDUY
aid] . -

4. NauITINITSULTFIAY
il - .

137




UTTUIYNTUNASIUNIGIYING

O ewnsdffulinveundngms M enansdusedmdngns

: 7

L3 LY
D a'm'ia%aau D DIITUNLAY

Ya-uaEnNa UEITeun VrugIsI
dSanisaneszAauUSyyen

UTTUIUNTY SEAU A1
AW | twtin
NE9IU
(ssy A-U)
1. NATULASUIDISHUIEEY 51 wilsdansaunaudvinis
Laid] - -
2. {AIUIVY
1.Damchuay K., Longya A., Sriwongchai T., Songkumarn P, M 1.0
Parinthawong N., Darwell K, Talumphai S., Tasanasuwan P.,
Jantasuriyarat C. High nucleotide sequence variation of avirulent
gene, AVR-Pital, in Thai rice blast fungus population, 2020, Journal of
Genetics, 99 (1), 45. DOI: 10.1007/512041-020-01197-8. (Scopus).
2.Damchuay K., Srirat T, Sirisathaworn T., Longya A., Teerasan W,
Tasanasuwan P., Korinsak S., Jantasuriyarat C., Toojinda T. Genetic M 1.0
distribution of the avirulence gene AVRPiz-t in Thai rice blast isolates
and their pathogenicity to the broad-spectrum resistant rice variety
Toride 1, 2022, Plant Pathology, 71 (2), pp. 334 — 343. (Scopus).
3. Pinyokham P., Khianchaikhan K., Sunvittayakul P., Vuttipongchaikij
S., Tasanasuwan P., Jantasuriyarat C. Carbon-nanotube for Transient M 1.0

Expression in Rice Calli, 2022, HAYATI Journal of Biosciences, 29 (6),
pp. 845 - 850. (Scopus).

3. HAIIUNI9IYINTTIUANWULDU
il

4. wasuIvIn1ssulddeay
laidd

138




UTTYNTUNASIUNIGIYING

O enwnsdf5uiinveundngns M oranseiszsmangns
[ enansdifaou L1 enansdimuee

Yo-uwang waRvINgy Hesiydiuun
dn5ansAneszauUTyen

UTTANYNTH FLAY AN
Aunw | i
NE9IU
(s A-U)
1. HASTUKASUTBITEULTES FI191 UHSEaWSaUNAINIBING
18] - -
2. HAUAYY
1. Kiatwuthinon P., Narkthong T., Ngaokrajang U., Kumkate S., Janvilisri, M 1.0
T. Baicalein inhibits metastatic phenotypes in nasopharyngeal
carcinoma cells via a focal adhesion protein integrin [38.
Pharmaceuticals, 2022, 15(1), 5. DOI: 10.3390/ph15010005. (Scopus).
2. Prathaphan P., Reamtong O., Ngaokrajang U., Janvilisri T., Swainson
N.M., Kiatwuthinon P. Comparative Proteomic Profiling of Cisplatin- M 1.0
resistant Nasopharyngeal Carcinoma Cell Lines: Novel Biomarkers for
Improving Chemotherapy of NPC. Anticancer Research, 2022, 42(7),
pp. 3507-3522. (Scopus).
3. Sukphokkit S., Kiatwuthinon P., Kumkate S., Janvilisri T. Distinct
cholangiocarcinoma cell migration in 2D monolayer and 3D spheroid M 1.0

culture based on galectin-3 expression and localization. Frontiers in
Oncology, 2023, 12, 999158. DOI: 10.3389/fonc.2022.999158.
(Scopus).

3. HASIUNIAYINTT AN BULDUY
laidl

4. WasuAYINISUlTFIAL
{aidl

139




UTTUIUNTUNAIIUNIIYING

Qs

L1 eransdiSuRnueundngns M onansdussdmdngns

i
L1 evasdiaeu [ onansdiieiw
Fa-uwana wanRYIUITa nindenans

o @ al =
dusanisanenszaudigyien

UTTUIUNTY AU AN
A | dwiin
HEU
(ldsey A-U)
1. HAIULAIWIBITBULIEY AN91 WilsFaUTaUNAMNIYINIG
1aid] - -
2. HAIUITY
1. Tharamak, S., Wisarutwanit, T., Songoen, W., Saparpakorn, P., M 1.0
Pluempanupat, W. Synthesis and Acetylcholinesterase Inhibitory
Evaluation of Coumarin-Linked Carbazole Derivatives.
ChemistrySelect, 2023, 8(46), e202303879. DOl
10.1002/5lct.202303879. (Scopus).
2. Rungruangmaitree R., Phoochaijaroen S., Chimprasit A,
Saparpakorn P., Pootanakit K., Tanramluk D., Tanramluk D. Structural M 1.0
analysis of the coronavirus main protease for the design of pan-
variant inhibitors. Scientific Reports, 2023, 13(1), 7055. DO
10.1038/541598-023-34305-6. (Scopus).
3. Prapassornwattana P., Hannongbua S., Saparpakorn P. Elucidation
of benzene sulfonamide derivative binding at a novel interprotomer M 1.0

pocket of wild type and mutants of coxsackievirus B3 viral capsid
using molecular dynamics simulations and density functional theory.
Biophysical Chemistry, 2023, 02, 107109. DOI:
10.1016/j.bpc.2023.107109. (Scopus).

3, HATUNI9IVINTT IUANHUZDY
1aidl

4. nasuIvIN1ssuldFIAu
aidl

140




Uﬁmmnimamumﬁmmi

L1 eransdgSuiinvoundnans M o19156uszdmangms
L1 eransdifeou [ er915eifiery

Yo-UNANA UWAIEAT 15TUNTR
dnsansAneszAuUSuaLen

USUNTH AU A1
aunw | vt
WNE9IU
(Wiszy A-U)
1. NASTULAIUIBITEUITEY AIN91 WNENIBUNAINIVINIT
laid] - -

2. NAIUITY
1. Yuanijit P., Vuttipongchaikij S., Wonnapinij P., Ceballos H., Ceballos M 1.0
H., Kraichak E., Jompuk C., Kittipadakul P. Evaluation of Yield
Potential and Combining Ability in Thai Elite Cassava Varieties for
Breeding Selection. Agronomy, 2023, 13(6), 1546. DOI:
10.3390/agronomy13061546. (Scopus).
2.Sriboonlert A, Swatdipong A, Sartsanga C., Prommarit K,
Chittavichai T., Jusoh W.F.A., Jusoh W.F.A., Wonnapinij P. Description M 1.0
of four new Medeopteryx Ballantyne (Coleoptera, Lampyridae,
Luciolinae) species from Thailand and their phylogenetic placements
based on mitochondrial DNA. Journal of Asia-Pacific Entomology,
2023, 26(2), 102084. DOI: 10.1016/j.aspen.2023.102084. (Scopus).
3. Wannitikul P., Wattana-Amorn P., Sathitnaitham S., Sakulkoo J.,
Suttangkakul A., Wonnapinij P., Bassel G.W., Simister R., Gomez L.D,, M 1.0

Vuttipongchaikij S. Disruption of a DUF247 Containing Protein Alters
Cell Wall Polysaccharides and Reduces Growth in Arabidopsis. Plants,
2023, 12(10), 1977. DOI: 10.3390/plants12101977. (Scopus).

3. HAIUNIITINTTIUANYULDY
Taidd

4. wasuiIvIN1ssuldasAu
4l

141




UTTUIUNTUHNAITUNIIVINTG

[ onansdifFufinseundngas V] enanséisydmdngnms
[ e1ansdiaou L] e1rseifiee

Po-urwana ueensms Aty
dnFanisAnunszauUSeynien

UTTUIUNTY

SEAU
AN
NAITU
(5ey A-U)

1. NATULAINTDISHUITEY A5 NUEUIOUNAINATINIS
Taidl

2. AU

1. Amparyup P., Amparyup P., Sungkaew S., Charoensapsri W,
Charoensapsri W., Chumtong P., Chumtong P., Yocawibun P,
Yocawibun P., Tapaneeyaworawong P., Tapaneeyaworawong P.,
Wongpanya R., Imjongjirak C. RNA-seq transcriptome analysis and
identification of the theromacin antimicrobial peptide of the
copepod Apocyclops royi, Developmental and Comparative
Immunology, 2022, 135, 104464. DOI: 10.1016/j.dci.2022.104464.
(Scopus).

1.0

2. Amparyup P., Amparyup P., Sungkaew S., Charoensapsri W.,
Charoensapsri W., Tapaneeyaworawong P., Tapaneeyaworawong P.,
Chumtong P., Chumtong P., Yocawibun P., Yocawibun P., Pantong P.,
Pantong P., Wongpanya R., Imjongjirak C., Powtongsook S,
Powtongsook S. Molecular characterization of biosynthesis of
polyunsaturated fatty acids during different developmental stages in
the copepod Apocyclops royi, Aquaculture Reports, 2022, 23, 101064.
DOI: 10.1016/j.aqrep.2022.101064. (Scopus).

1.0

3. Sonthisut M., Wongpanya R., Phonphoem A., Phonphoem W.P.
Enhancement of 1-deoxynojirimycin production in mulberry (Morus
spp.) using LED irradiation. Plant Cell, Tissue and Organ Culture, 2022,
148(1), pp. 167-176. (Scopus).

1.0

3. NAIIUNIGIYINIS AN HUZDU
aidl

4. WasuIvnissuldaay
aifd

142




UITEUIUN FUNBIUNIIVING

Sullnyeumangns V] mm‘iéﬂwﬁwﬁﬂqm
1 ova15eiaeu 1 ervanseas

Ya-unans wedude Yauniydins
dnsanisanulsEAuUIyLen

UTTIYNTH SEAU AN
aunw | i
WENU
(Ih5ey A-U)
1. NAULFINTBITBUITBYG 7137 WlsdanTaUNAINIVINTG
i3] - -

2. Na9UIRY

1. Daus K., Tharamak S., Tharamak S., Pluempanupat W., Galie P.A,, M 1.0

Theodoraki M.A., Theodorakis E.A., Alpaugh M.L. Fluorescent

molecular rotors as versatile in situ sensors for protein quantitation.

Scientific Reports, 2023, 13(1), 20529. DOI: 10.1038/s41598-023-

46571-5. (Scopus).

2. Ruttanaphan T., Songoen W., Songoen W., Pluempanupat W.,

Bullangpoti V. Potential insecticidal extracts from Artocarpus lacucha M 1.0

against Spodoptera litura (Lepidoptera: Noctuidae) larvae. Journal of

Economic Entomology, 2023, 116(4), pp. 1205-1210. (Scopus).

3. Sae-Lim S., Puttamuk T., Maneeanakekul S., Buppatano S,

Pluempanupat W., Chuawong P. Morinda scabrida Craib: An M 1.0

unexplored species with antibacterial potential and inhibition of
acetylcholine esterase and QO-glucosidase. Agriculture and Natural
Resources, 2023, 57(4), pp. 729-738. (Scopus).

3, HAYIUNI9IBINTT IUAN WULDUY
aidl

4, NauAYINISSUldFIAY
ol

143




Uismmnsmamumﬁmms

& Ve a s L3 o o
D @Wfﬂq‘iﬁlﬁ&‘iUNﬂﬂﬂUVIaﬂﬁjﬁﬁ IZ] @W"ﬂ']‘iﬂﬂi%"ﬂ']%ﬁﬂ@jﬁ'ﬁ

& 8 LY
D mmwgaau D BIVTTEUNWLA Y

%a—muaqa UNEIITTEUTAN ?]‘i'l‘fj
o < = s
ﬁ']L‘Si]ﬂ’]iﬂﬂ‘e."]‘iSﬂUU%infuu']Laﬂ

UTTAYNTY ¥R A
Auan | Y
WNENU
(bisey A-U)
1. NASIULFAIUIBITEUITES AIN91 WNENIDUNAINIVINIS
Taidl - -

2. HAUITY

1. Punpapong V., Sittivicharpinyo T., Wonnapinij P., Surat W. M 1.0

Phylogenetic and recombinant analyses of complete coding

seqguences of DENV-1 from field-caught mosquitoes in Thailand. Virus

Research, 2020, 286, 198041. DOI: 10.1016/].virusres.2020.198041.

(Scopus).

2. Chittavichai T., Surat W., Wetchaphan S., Poungpan S., Boonmala

S., Netmanee S., Auetrakulvit P., Khunsong S., Wattanapituksakul A., M 1.0

Shoosongdej R., Shoosonedej R., Wonnapinij P. Origin and distribution

of ancient Thai pig lineages. International Journal of

Osteoarchaeology, 2021, 31(3), pp. 406-416. (Scopus).

3. Wonnapinij P., Sriboonlert A., Surat W. Exploration of microbial

communities in the guts and casts of Eudrilus eugeniae, Perionyx M 1.0

excavatus, and Eisenia fetida. Folia Microbiologica, 2022, 67(2), pp.
329-337. (Scopus).

3. NAYIUNINATINIT MIANBULDU
Tadd]

4. WAUAYINITIUITFIAL
il

144




UTTUIUNTUNAIIUNIGIYING

[ onansddiuiingaunangas M oransduszdmangns
[ an9seiifeou [ erasdifiew

Yo-WNANA WINTIUTON WAL
dusanisAneszaulIygien

UFTUIUNTY AU AN
aunw | v
HAIIU
(Wsey A-U)
1. HAULAIVIBITBULTEN 151 WsFaNTaUNAIINIVINTG
laidl - -
2. NAYIUIRY
1. Sonthisut, M., Wongpanya, R., Phonphoem A., Phonphoem, W.P. M 1.0
Enhancement of 1-deoxynojirimycin production in mulberry (Morus
spp.) using LED irradiation. Plant Cell, Tissue and Organ Culture, 2022,
148, pp. 167-176. (Scopus).
2. Kamjad, Y., Kettipok, S., Chaochaiphat, T., Wongpanya, R,
Promboon, A., Phonphoem, W.P. Effects of drought stress on M 1.0

anthocyanin accumulation in mulberry fruits. Asian Journal of Plant
Sciences, 2021, 20(3) pp. 450-460. (Scopus).

3. HAIIUYIINIBINTT IUAN BUZDU
aidl

4. wasulIvIN1ssulddIAy
Taifl

145




Ui'a'mmﬂ‘suwamumﬁmms

£ YV a s & [ s
I:l E]WEIW‘EHN?UNG]%@‘U‘W@?'}QWJ |ZI mmiaﬂﬁzmwaﬂqm

./

Y
L onansdiiau [ eransdfivaw

o =l ot =°: o
Ya-uENa UeIseAng Haeg
dusansAnensEAuUBygyen

UTIUUNTH FTAU A
AN | Uil
Wad1U
(szy A-U)
1. HASTUANUIDIZEULTEY 61191 WHsdanTaUNA1UIVINTG

Laigl - -
2. HAUIY

1. Parunyakul K., Srisuksai K., Santativongchai P., Charoenlappanit S., M 1.0
Phaonakrop N., Roytrakul S., Tulayakul P., Fungfuang W. Serum
proteomic analysis reveals the differential dose effects of crocodile
oil from Crocodylus siamensis on energy metabolism in rats, 2022,

Open Veterinary Journal, 12 (5), pp. 697 — 708. (Scopus).

2. Parunyakul K., Chuchoiy A., Kooltueon S., Puttagcamnerd P., .
Srisuksai K., Santativongchai P., Pongchairerk U., Tulayakul P., E-Kobon M 1.0
T., Fungfuang W. Effect of the oil from the fatty tissues of Crocodylus
siamensis on gut microbiome diversity and metabolism in mice, 2023,

PLoS ONE, e0289073.00!: 10.1371/journal.pone.0289073. (Scopus).

3. Rattaprasert P., Chavananikul C., Fungfuang W,

Chavalitshewinkoon-Petmitr  P., Limudomporn P. Combining M 1.0

isothermal recombinase polymerase amplification with lateral flow
assay for diagnosis of P. cynomolgi malaria infection, 2023, PLoS
Neglected  Tropical Diseases, 17 (7), e0011470. DO
10.1371/journal.pntd.0011470. (Scopus).

3. NAIUNIGIYINTT LUAN WULDU
il

4. HasuATINISSUlddny
aidl

146




UIIUTIUN FUNASIUNIEIVINTG

s

¥ “ o L3 o s
{3ullavauvangns M ananséiuszdmdngns
L1 eransdiaou L1 o195y

1 917156

P w a w a
Yo-umana ue Ande JAineAdeia
AuFannsaneszARUUT QY IeN

UTTYNTH STAU A"
AN vt
NEU
(hyey A-U)
1. HAMULAIIIBISEULSEY AN57 WilsdenTaunAIuIvINIg
i - -
2. NASIUITY
1. Taway K, Dachphun [, Vuttipongchaikij S., Suttangkakul A. M 1.0
Evaluation of cucumber UBL5 promoter as a tool for transgene
expression and genome editing in plants. Transgenic Research, 2023,
32(5), pp. 437-449. (Scopus).
2. Yuanjit P., Vuttipongchaikij S., Wonnapinij P., Ceballos H., Ceballos
H., Kraichak E., Jompuk C., Kittipadakul P. Evaluation of Yield Potential M 1.0
and Combining Ability in Thai Elite Cassava Varieties for Breeding
Selection. Agronomy, 2023, 13(6), 1546. DOI:
10.3390/agronomy13061546. (Scopus).
3. Wannitikul P., Wattana-Amorn P., Sathitnaitham S., Sakulkoo J.,
Suttangkakul A., Wonnapinij P., Bassel G.W., Simister R., Gomez L.D,, M 1.0

Vuttipongchaikij S. Disruption of a DUF247 Containing Protein Alters
Cell Wall Polysaccharides and Reduces Growth in Arabidopsis. Plants,
2023, 12(10), 1977. DOI: 10.3390/plants12101977. (Scopus).

3, NASIUNIGIBINTS IUAN BULDUY
laidl

4. wasudvinssulddeny
T

147




UTTUIUNTUNAITUNIIYINTG

& V)

[ en9sdfSuiieveundngns M1 ananseiszdmangms

U
8/

L] enansediaou [ ovqnsefiay

U

Yo-uwenA WEneRuTE guing
dusansaneszauUsyen

UIIUIYNTA

FEHU
AN
NASIU
(Wissy A-U)

AN
UMAUN

1. HAIIULAINSBLTEULSEY A5 ALNFINTRUNANUIYING
1948

2. MR

LAnuntasomboon  P.,  Siripattanapipong S,  Unajak S,
Choowongkomon K., Burchmore R., Leelayoova S., Mungthin M., E-
kobon T. lIdentification of a unique conserved region from a
kinetoplastid genome of Leishmania orientalis (formerly named
Leishmania siamensis) strain PCM2 in Thailand. Scientific Reports,
2023, 13(1), 19644. DOI: 10.1038/541598-023-46638-3. (Scopus).

1.0

2.Promrug D., Wittayacom K., Nathapanan N., Dong H.T., Thongyoo P.,
Unajak S., Reamtong O., Boonyuen U., Aroonnual A., Shicda T,
Thirapanmethee K., Arthan D. Cocultures of Enterococcus faecium
and Aeromonas veronii Induce the Secretion of Bacteriocin-like
Substances against Aeromonas. Journal of Agricultural and Food
Chemistry, 2023, 71(43), pp. 16194-16203. (Scopus).

1.0

3.Jaengphop C., Phurahong T., Hirono |, Sirisuay S., Areechon N,
Unajak S. Novel, rapid, and sensitive colorimetric detection of
leucomalachite green using a specific aptamer. Fisheries Science,
2023, 89(6), pp. 809-821. (Scopus).

1.0

3. NASIUNNITINTT IUEN UL
Lidl

4. wanuIvnssulddeny
il

148




UFIUTUYNTUNAITUNN 43¥1NS

O swnsdfSuinveundngns M eranseiszimangns
[ er915éiaou [ e1ansdiey

Yo-UNUEAND UNANIAAEERN P29 L]
dusanisineszauUsyyen

UTIANYNTY AU A1
Aunw | twiin
NI
(szy A-U)
1. NASTULAIUIBITEUREY (1191 WlsdVEaUNANIVINIS
Laidl - -
2. NAI1UIY
1. Andrade C., Ferreres F., Gomes N.G.M., Gil-lzquierdo A., Duangsrisai M 1.0
S., Pereira D.M., Andrade P.B., Valent&o P. Valorisation of the industrial
waste of Chukrasia tabularis A.Juss.: Characterization of the leaves
phenolic constituents and antidiabetic-like effects, 2022, Industrial
Crops and Products, 185, 115100. DOI:
DOI:10.1016/j.indcrop.2022.115100. (Scopus).
2. Buathong R., Duangsrisai S. Plant ingredients in Thai food: a well-
rounded diet for natural bioactive associated with medicinal M 1.0
properties, 2023, Peer), 11, eld4568. DOI: 10.7717/peerj.14568.
(Scopus).
3. Andrade C., Pereira D.M., G. M. Gomes N., Ferreres F., Gil-lzquierdo
M 1.0

A., Andrade P.B., Duangsrisai S., Valentdo P. Kitul, a food plant with
antidiabetic-like effects: Reduction of intracellular reactive species in
slucose-stimulated RIN-5F pancreatic B-cells and mitigation of pro-
inflammatory mediators in activated RAW 264.7 macrophages, 2023,
Food Research International, 167, 112615. DOI:
10.1016/].foodres.2023.112615. (Scopus).

3. HASIUNINIYINIT LUAN BULDUY
a1l

4. wasuAYINISSUldFIAy
Taid]

149




UTTUIYNTUNAIIUNISIYINT

6 YV a L5 L3 o o
D E]']’i]TiEJN'ﬁUNWUBUWﬁﬂEJ@? IZ ﬂﬂﬁ]’]'ﬁ&!ﬂ'ﬁ%'ﬂ?%ﬁﬂ%ﬁﬁ

U
2/

1 evvnsdnanu O snanséfines

U

B-UINEANA UEAT MTVUDIT
dnsamsaneszaudsygen

UIIUIUNTA

FEAU
RN
HRAYTY
(Wissy A-U)

AN
UIUN

1. HAIULAIVTBITIUEEY A151 NU9FaUSaUNANITINIS
Taidd

2. NAYIUITY

1. Seetaha S., Kamonsutthipaijit N., Yagi-Utsumi M., Yagi-Utsumi M.,
Yagi-Utsumi M., Seako Y., Seako Y., Seako Y., Yamaguchi T., Yamaguchi
T., Hannongbua S., Kato K., Kato K, Kato K., Choowongkomon K.
Biophysical Characterization of p51 and p66 Monomers of HIV-1
Reverse Transcriptase with Their Inhibitors. Protein Journal, 2023,
42(6), pp. 741-752. (Scopus).

1.0

2. Promkatkaew M., Boonsri P., Suramitr S., Karpkird T., Wolschann P.,
Hannongbua S. Stability improvement of UV-filter between methoxy
cinnamic acid derivatives and cyclodextrins inclusion complexes
based on DFT and TD-DFT investigations. Journal of Molecular
Graphics and  Modelling, 2023, 125, 108619. DOI:
10.1016/j.jmgm.2023.108619. (Scopus).

1.0

3. Prapassornwattana P., Hannongbua S., Saparpakorn P. Elucidation
of benzene sulfonamide derivative binding at a novel interprotomer
pocket of wild type and mutants of coxsackievirus B3 viral capsid
using molecular dynamics simulations and density functional theory.
Biophysical Chemistry, 2023, 302, 107109. DOl
10.1016/j.bpc.2023.107109. (Scopus).

1.0

3. NAYIUNISAVINIG MIANBULDU
il

4. NasuIYvIN1ssulUaIAY
Taifl

150




UTTEUIUN FUNAIIUNIIVINIG

Vot

L1 evsddSuinveundngns M eraseiszsmangns
[ eransdfaou [ oransdiuey

LY

V-UNENA WNATIDUIAINT gN51ANA
dusansanerszauUsyyen

UTIUIUNTH LAY AN
Aunw | it
AR
(iszy A-U)
1. NATURASUIBITEULTES A5 NHSFEUTOUNAIINIVING
Lol - -
2. HAYIUITY
1. Taway K., Dachphun [, Vuttipongchaikij S., Suttangkakul A. M 1.0
Evaluation of cucumber UBL5 promoter as a tool for transgene
expression and genome editing in plants, 2023, Transgenic Research,
32 (5), pp. 437 - 449, (Scopus).
2. Wannitikul P., Wattana-Amorn P., Sathitnaitham S., Sakulkoo J.,
Suttangkakul A., Wonnapinij P., Bassel G.W., Simister R., Gomez L.D., M 1.0
Vuttipongchaikij S. Disruption of a DUF247 Containing Protein Alters
Cell Wall Polysaccharides and Reduces Growth in Arabidopsis
(2023) Plants, 12 (10), 1977. DOI: 10.3390/plants12101977. (Scopus).
3. Racharak P., Suttangkakul A., Vuttipongchaikij S. Comparative of
the complete chloroplast genome and RNA editing of Eucalyptus M 1.0

camaldulensis T5 clone, an elite variety in Thailand, 2023,
Biodiversitas, 24 (7), pp. 3774 — 3784. (Scopus).

3. NAYIUNIEITINTTIUANHEULDY
il

4. pasuiIrIN1ssulddeay
Tail.

161




Uﬁmmniuwamumﬁmmﬁ

L3

1 919156
[ 19158

ot

HIURAYOUNANgNT M onansduszdmdngns
Haou [ onanseifivee
Yo-uENg WNBYY ALUEN

duFanisfnerszaulSyyen

UTIUIYNTY FZAU A
aunn | dwiin
HaIY
(s A-U)
1. HASTUMASUIBITEULTEY 61151 UHSEaUIUNAIINIYING
laidd - -

2. HANIUITY

1. Ouying P., Promdonkoy B., Kubera A. Biological activities of the M 1.0

vegetative insecticidal protein Vip3Aa against beet armyworm

(Spodoptera exigua), 2022, ScienceAsia, 48 (2), pp. 165 - 170.

(Scopus).

2. Pomun T., Wonginta P., Kubera A. Malaria Box Compounds against

Anopheles gambiae (Diptera: Culicidae) Carboxypeptidase B Activity M 18

to Block Malaria Transmission, 2022, Journal of Medical Entomology,

59 (4), pp. 1355 - 1362. (Scopus).

3.Kubera A., Putanyawiwat P., Bantuchai S., Kumpitak C., Duangmanee

A., Sattabongkot J. Knockdown of Anopheles dirus far upstream M 1.0

element-binding protein gene lower oocyst numbers of Plasmodium
vivax, 2023, Medical and Veterinary Entomology, 37 (4), pp. 647 -
655. (Scopus).

3. HAIUNIIUINTS IUBNBULDY
aidd

4. HaUIVINISSUITFIAL
aidl

152




Uiimmnsuwamumﬁmms

LI ennsdfsuinuaundngns M erarsduszdmdngns

L1 onansdifeou O oransdiuey
Yo-UaNe UPANANA TN

duFansAnwszAuUSygten

UTTUIYNTY AU AN
AN | twithn
WENU
(Wiszy A-U)
1. NATULAI