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'
va A

8) quautisu q WHuluanudededuuninerdoasvaiuaduniiidrenisfinuady
Joudin@nwn w.e. 2563

5) AruantRduuenmilennfiszyirsiulerlusaefidavesaaznssumsuimndngns

WWU N 2

) 4

1) Wugdnusanisfnuiuligaes mewnuineimansiadavsediousi Inelinsuuuads

o

avaulyifnin 2.50 %130
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2) Wuddnsanisfnwmude 1 Savuuueieavaudinil 250 wafiuszaunisal lunisii
Tasanuidenineatesliannit 1 U waslionansndngiususes

3) AN IaRUANUIAIYIBINgwAINanTuTITGnINe1aeSUTRILazao ULk ALY 2 U

A LY Y =

Y [y [ v a a [
Huaniunadastnfne leadulumudssmatufiningdy

'
va A

4) paautisdu 9 WuldaudedesduuminerdoasvaiunsunsinaienisAnedu
Jaudnfinw w.a. 2563

5) auaudRduuenmilenszyrulvieglunasiiavesnnenssunsuTMsangns
seAUUTeYsYLan

wuu 1.1

< =

1) Wuddnsansd@nerszaudgain awmaluladinmluanauaziansauma wse

Y

A a4 1% a d' ) i ~ ¢ o aw
A1V UNLNYIVDY LLagllﬂgLLUULQaUaSaN‘lNWWﬂ'}'} 3.50 LLagﬂﬂigaUﬂqimﬂqiwqﬁzﬂﬂiu
a a = = 4 A a v v Yo &
a']GU']SU'J'JWEJ']IlILaqaLLag‘ﬁ'ﬂaqiaULWﬂ NIDANVIDUNLAEIVB I@SQ%W@Ql@iUﬂ?W@JLWu%@‘U

INAULNITUNTUIINTVANGAT Y38

L3 o

2) Wuddsansfnwanude 1 uwillazuuuniearanlinindy 3.00 waziivssaunisainisi

Weluarv@ivenluanawasTiansauma viearv1auiiieates ldaindt 2 U uasdl
NaI AT TlavId159ua7 Ineasfodlds ALY UIINANENTTUNTUSINTNANGAT
3) TNaNsABUANUINIWTINguINaTUNTMTInINgIaeTUTEMavaaULka lliAY 2 T

Y o a o Y = [ v a a [
Huaniunadastndne leadulumudssmatufiningdy

wa

4) paaudiau 9 Wulyaudedsduuminerdoasvaiuniuniinnlienisfneidu
Judin@nwn w.e. 2563

5) anaudRduuenmileonszutwulvieglunasiiavennenssunsuTMSaNgns

WUy 2.1

< =

1) Wugdnsanisfinwnseavliygiinaivimalulagdinimluanawas§ransaume vie
annduiiiendes uasdazuumadsavaulisiinii 3.25 lngagsdedldsuanudiureuain
AENITUNTUIMISUANGAS

2) famsaouruinwssngquannantuiituininerdefusesnazasuaud laiiu 2

JuanJuasiasiin@ne Teatduluanuuszniadusninandey

wa

3) paaudiau 9 Wulaudedsduuminerdoasvaiuniuniingnlienisfneidu
Judin@nwn w.e. 2563

4) puaudRduuenuiieanfissytsiulveglunaefilavesnnenIsunsusmmanans
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Wuu 2.2

a

& vo & = Y = a ¢ = d o Y o = =

1) JuddusamsfnusgaulSyaasmadngimans vseavduiineites Ninan1siseus
11N IneRgfedldisUANIALYEUINANENTTUNTUSINTNENGNS

2) HranisaeuaNINIaNguIINandundainInedesutetazaauNuad ldiiu 2 Y

Y [y Y Y =2 [ Y a a [
Huaniuaiinsdndne Inailulyauussnmadudining ae

wa

3) auant@du q WHuluaudededuaminedoassaiuasuniitdrenisfinuidu
Judin@nwn w.e. 2563

1) AruandRduuenivilonnfissyirsiilieglusasfidavesanznssumsuimndngns
2.3 UgywvastinfAnwinsnidn

1. anufungiinuzitugiuduniwdsnguaeudie

2. tihnwniiausnsanderudiugiumsduisine Tuanadeutisdes
2.4 nagmslunsadiunsiiaudlelym / desrinvesindnunlude 2.3

1) T Anwisoundngnsnwssnguitanyine mans dnaeulasa

2) SIUUNANY HAZIATIAUNAIINAIBIBINGTINAY

3) alviiRanssumssumnuwdentindnunguiiauannsavvidesiudstindnunidslsiiny
mstssdiuanudidesturemdngns deudanmamsfinuiosnstion 2 dUasi wunsvsuieu

Y a k4 % a wa 1 [ v
L?JWL?EJUEG]’]@J%BQUQUG]ﬂWiWN‘] Wunu

2.5 wuN1ssutindnwnazddnsanisinulusses 5 U

FEAUUIYY1 N
WHY . Y - uLNAnYILAazUn1sAnY
B Furutinfnel
N19ANYN 2564 2565 2566 2567 2568
V7 1 1 1 1 1 1
T 2 ] 1 1 1 1
Wew N1 593 1 2 2 2 2
Fr1uuiinainavdisa
. - 1 1 1 1
ASAN®I
i 1 5 5 5 5 5
Fu7 2 ] 5 5 5 5
LY N2 94 5 10 10 10 10
F1uuiinainavdisa
. . 5 5 5 5
ASAN®




seaudIguguien

WY . . - uunAnwILaazn1sAny
B FuuInAnE
N19ANEN 2564 2565 2566 2567 2568
U7 1 1 2 2 2 2
ST 2 ] 1 2
19 3 ] ] 1 2 2
WUy 1.1
4 1 3 5 6 6
S1nufinaitazdnsa
. . . 1 2 2
nSANEN
U7 1 1 1 1 1 1
FUUT 2 ] 1 1 1 1
ST 3 ] ] 1 1 1
WUy 2.1
33U 1 2 3 3 3
S1nufinaitazdnsa
) - - 1 1 1
A3ANE
ST 1 1 1 1 1 1
FUUT 2 ] 1 1 1 1
U7 3 ] ] 1 1 1
WUU 2.2 Fud7 4 - - - 1 1
33U 1 2 3 q q
S1nufinnainazdnsa
- - - 1 1
ANSAN®WN
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2.7 SEUUNISANED
M wuuduiseu
2.8 n1sigulaunuleng s1e3vInazn1IsavsiisuseutIuNinINegas (813)

Tidulupmud ot IAULN NGNS AIVAIUATUNSINPENITANITUTUANRNE W.A. 2563

17
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2.9 madan1sBeunisdey ndnansifisuuuunsdnniaiounsaey fal

1) Ineinidansnwideysannsmaeudiumsinu Work Integrated Learning: Wil)
deliAnMaFoui eI s iRnuldas wu meeusfiviunsasieringie msnasmanums
FoudanUsvaunisaitisenieaiounuantuniafeuludesiou  dlusuuuuvesnis
#nwide msflnau anfefinw msvhauiedses Hudu Taedalislseiviaonunsn Wil
Liesninfesas ..50.... vesneiv luvangns

2) AvualviiinsdansiSeunmsaouluudesn (active leamning) liteeninfesar ..70... ves
MeInluvangns

3) dwualinseIvldnwsnguianlunisdanisnisseunsasulitesnitsesas ...50....

VoI INvanges

NANgNITULAZR1NTEEHOY
3.1 NANgAS
3.1.1 wuniginsIunaeanangns
UTeygyaln
dwiudnAnulundngasuny nl uag n2 Seunaeandnans 36 wiehn
Usgugutan
dmsuindnwlundnansiuu 1.1 uag 2.1 Seusaeanangns 48 wiefn

dwsutnAnulundngasuuu 2.2 Seunaeandnans 72 vgin

3.1.2 laseadramangns

M wwun 1 36 nwhe
- nndinugs 36 nuenn
M wuun 2 36 nwhe
- NUIAIVITIAY 6 nwhe
- NI NABN 6 nuLnn
- Ingdnus 24 nenn
M wuu 1.1 48 NUIBAR
- nendinus 48 nuenn
M wuu 2.1 48 NUILAR
- NUIAIVITIAY 6 nwhe
- NI ABN 6 nuLnn

- ANYANUS 36 Pefn
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M wuu 2.2 72 WA
- NUIAIVITIAU 6 NUILAR
- WA UADN 18 nuIYne
- nndinug 48 nuenn

3.1.3 518371 / ¥a3¥1 (Module)

3.1.3.1 187391 / Yn3v1 (Module)

NUINIVIVIAU 6 Y28nn

318-501

wialulaguaedy 2((2)-0-4)

Gene Technology

139 318-502 wialuladniadluindnazlusileing 2((1)-2-3)

Genomic and Proteomics Technology

318-503  FrensaumAdmIullATEiteyan1adinmuunalvgy 2((1)-2-3)
Bioinformatics for Large Scale Biological Data Analysis

318-504  MISWHUNIINEFERNT 1((1)-0-2)
Scientific Writing

318-671  dUNWIMNTVINENlANAkaYTIENTAUNA 1 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics |

NUINIYILADN 6/18 wuaenn

nuInIvngaulngviangns

318-505

318-506

318-507

318-508

318-509

318-510

dudiTinsraeufienisveaes 4((4)-0-8)
Experimental Model Organisms

NSHARLUTAUGNNEY 2((2)-0-4)
Production of Recombinant Protein

ningaunstan 1((1)-0-2)
Intellectual Properties

UNUIMNNSINIUT0Ruing 2((2)-0-4)
Functional Genomics

FINYI5LUY 2((1)-2-3)
Systems Biology

wialuladuazirmnssuveslusau 2((2)-0-4)

Protein Technology and Engineering



318-511

318-512

318-513

318-514

318-515

318-516

318-517

318-518

318-519

318-520

318-521

318-522

318-523

318-681

318-682

20

e luanauasiugIAINTINAENS 3((2)-3-4)
Molecular Biology and Genetic Engineering
NTNAIUIYONARITA NS UTIETAULNA 2((1)-2-3)
Software Development for Bioinformatics
nsviuvilesdeyanidiansaume 2((1)-2-3)
Data Mining For Bioinformatics
N153ANISVIINGITEUUTEAUDAANNTTY 2((2)-0-4)
Industrial System Biology Management

welulading 2((2)-0-4)
Metabolomics

Fransaumadmiugisudu 2((1)-2-3)
Bioinformatics For Beginner

AMUALNUSTE NI M ez iU 2((2)-0-4)
Interaction Between Food and Genes
Frarsaumadmsuloding 2((1)-2-3)
Bioinformatics For Omics

MIRsUlUILATL Python dusSudinansaume 2((1)-2-3)
Python Programming For Bioinformatics

I TAUNANNTUNNDFNTUIATIZS 2((1)-2-3)
ANULANANNIIRUTNTTY

Medical Bioinformatics for Genetic Variant Analysis
Nunlszrng 3((2)-3-4)
Population Genomics

WINNTIUNLLanNa 2((2)-0-4)
Molecular Innovation

Lﬂ'%lammﬂimaqa%uqq 2((2)-0-4)
Advance in Molecular Marker
MtefiaundIneluanaasiiasaumea 1 1((1)-0-2)
Special Topics in Molecular Biology and Bioinformatics |
WUaiiAYNITIINGLUANARALTIATAUNA 2 1((1)-0-2)

Special Topics in Molecular Biology and Bioinformatics |I



319-501

319-502

319-503

319-504

319-505

319-506

319-507

319-508

21

YAIYINITIATIEVAUUANAIIVINUGN T 5((4)-2-9)
dmTulszendldanunamunsnng

Module: Genetic Variant Analysis for Medical Application
yinTiansaumaienmsinwlasaalusiu - 5((4)-2-9)
WAYNITBBNWUUEN

Module: Protein and Structural Bioinformatic for Drug Design
nsAeAINUNITINeNAEans 2((1)-2-3)

Science Communication

AMUUABANENIIYININ 1((1)-0-2)
Biosafety
walulagtinnveslulanedues 3((3)-0-6)

Biotechnology of Biopolymer
YaAmINInTINEULarayINYaeufueadiilTin  9(8)-3-16)
Module: Biodiversity, Biomarker and Biobank

U UANsEsuinwetlanadmiumsive  5(4)-3-8)
Module: Practical molecular laboratory research skills

iy naluladiinmvesdaduaznisussandly 5((4)-3-8)

Module: Yeast Biotechnology and Applications

UNINITYINNAMAAIENS d08 HAZADUNUNDST

344-563

344-564

344-571

347-531

347-532

SPUUIANTITIUTRLA 3((3)-0-6)
Database Management Systems

nsauAUTRYA 3((3)-0-6)
Information Retrieval

Uyaysehng 3((3)-0-6)
Artificial Intellicence

annvInnaz szl uisidy 4((3)-2-7)
Biological Statistics and Research Methodology
anAUszNAdImMTUNITINY 3((3)-0-6)

Applied Statistics for Research

YA IYINNINGIAITATFVAIN

660-711

U Az I TITUN WA UALNNE ANERS 2((2)-0-4)

Philosophy and Methodology of Dental Research
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660-791  MamzdsarandndlunuITenanmsunmeg 2((1)-3-2)
Animal Cell Culture in Medical Research
e UnAnwanansadeniieuseivdug Mleaeuluuviineduawaiuniuns vse

anfun1sAnwaue lnglisglunaeiidavesnuenssumsusmmangns

NUINIYIAUNUN
*318-672  HUNUIMNTINGNLUANAUALTIANTAUNA 2 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics |l
*318-673  FULUIMNTVINELLanNakasTIasaume 3 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics Il
#*318-674 FUNUIMNTINELANARaETIANTAUNA 4 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics IV
**318-675 FUIUIMNTINUANALALTIETAUNA 5 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics V
*%318-676 FULUIMNTVINGNUANARALTIANTAUNEA 6 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VI
#*318-677 FUNUIMNTINLLUANaLaETIETAUNA T 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VI
**318-678 FUNUIMTIINLUBNALALTIATAUNA 8 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VIII
newe % gdvdsduiden

o

o aamglouissunuulidumbheinuazlasudydnuwal S dmsuilndnw

a

Usyanuazion

“oeer qayzllouissunuulddumbefauazlasudydnual S dwusutindnw

Usgyeyan
RUINIVIINYITANUS/A15TNUS
319-691  Aendnus 24(0-72-0)
Thesis
319-692  Anetnus 36(0-108-0)
Thesis
319-693  Awndnus 36(0-108-0)
Thesis
319-694  Anetnus 48(0-144-0)

Thesis
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3.1.3.2 A2MUNNIYVDITNAIY
93V UTenNaUumesiasiay 6 uan daunungasmeluil
FLAY 3 AT VUNYDI NAIVIVFDNUILIUNTURAYBUNITIANITAN W LY

183U 9

(% [
= o

AavnanIey Mu1ehe TulnIesEAUNIIANYIT0I38Y
Wy 4 v Aluszaudygynd
@ 5-7  wineds AvluszaudSygilnlazUSyaen
flaunandu  vuneds 3 tunsagnguiv
/a0 0 Wi 1vaneds nguiuiuas

WY 2 -6 MUNgie NauIvIRNIENNg

a7 NUNBEI NGUAYVIFUNU
1A% 8 LR NAUIYIITE LAY TN LUANa*
1A% 9 e nquIv I nus/Anseu

Aaunanviig - waneds adusednlusdasnguiv
3.1.3.3 ANAMNNEYRIUIUNLIENA
- sdviidanisBouinangud Tszynsidoumiein 1wy 3(2-3-4) Yl
AumsneRsialul
fuaudl 1(3) mnefs dnnumhefngm
vl 2 (2) vnee dnnudilusussenesedunn
faudl 3(3) vaneds dnnudilisuFoRnsdoduans
faud 4 (@) vneds Suauiilusdnufonauesodunn
- s13fidanisiFouiuvuysannisildianssunisdanisisouduuuidegn
(Aactive learning) 1u 3((3)-0-6) fanumanesasaluil
fuaudl 1(3) e snnumhefng
ftaadl 2 (3) wnefs dwnudnlususseededunnst Ingldmssansisous
WUU active learning
faudl 3 (0) vaneds dnnudilisufoRnsdoduani

Fau9 4 (6)  NU1BRY IUIUTUIENYIAIERULDIRFUAY



3.1.4 WHUNISANE

seeu: Usgugurln
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Un1sAny/ AA
B wuu n 1 WUU N 2
ASANEN
U7 1 memsinendl 1 | 319-692 Fnendnud 9 whein | oooox Suiedy 6 UBAR
319-691 WwTNUs 2 wiedn
MANSANT 2 | 319-692 Anendinus 9 wiheRn | oo v nden 6 WBAN
319-691 eginus 4 wiawhn
U7 2 mansfinendl 1 | 319692 Avendinud 9 miheRn | 319691 Inedinus 9 wieda
MANSAENT 2 | 319692 Fnendinus 9 wihedn | 319-691 Avendwud 9 e
FAUARDANANGAT 36 wUEnn 36 neAn
seAU: UTeysyan
NANGATUUY 1
Uns@nw/ a1 oL
- wuu 1.1 (gdusasyiv Uin)
A1SANEN
Y1 ;aensfnendi 1 | 319-694 Avendinus 8 e
AAMSANYT 2 | 319-694 Anendnud 8 wiheia
Ui 2 memsfnendi 1 | 319-694 Fnedinus 8 e
MANSANET 2 | 319-694 Fnenfinus 8 e
Ui 3 mensfnendi 1 | 319-694 Fnedinus 8 e
AAMSANeT 2 | 319-694 Anendinud 8 wiheia
4 aansdnund 1 -
AANMSANYT 2 -
W5 aansdnuwd 1 -
AAMSANYT 2 -
FIUARDANANEAS 48 wnefn




MANGATUUY 2
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Un1sAnw/ n1AnIsAne

wuu 2.1 ( fdnsaszau Un)

WuU 2.2 (fd5aszu U.n3)

i1 aans@nedl 1 | 31850 Idadu 6 weRn | 31850 30U 6 wheda
XXX ATUADN 2 WHIBAR | xoxxx AWUFRA 6 nehn
319-693 Aglnus 2 nuwhn
MANSANT 2 | xoooox Ayden 4 RUIBAR | oo UGN 12 wiiein
319-693 MgINUS 6 wuIwAn
Ui 2 mensfnedl 1 | 319693 Anendinud 6 wiheAn | 319-694 Ineniinus 6 wihedn
MANISANET 2 | 319-693 Avendnus 8 mieAn | 319-694 Fnedinus 6 miedn
W3 aansdnedi 1 | 319-693 Inendnud 8 wieRn | 319-694 Anendinus 6 wiheia
MANMSANYIT 2 | 319693 Fneniinug 6 wihedn | 319-694 Ineriwud 8 miieAn
W4 aansdned 1 - 319-694 MEUNUS 6 NUIWAR
MANMsAnYId 2 - 319-694 WMEUNUS 6 RUIWAR
W5 aensdned 1 - 319-694 NLUNUS 6 NUIWAR
MANSANYIT 2 — 319-694 MgUNUS 4 wUEA
FNAADANANGAT 48 8nn 72 ¥n8in
3.1.5 A195U18518Y1 / Y3V (Module)
318-501  wialulagvastu 2((2)-0-4)

Gene Technology

wAluladnanilaAnw13Tuy 350159 1UAIRUE NITIALTET IATIEVUUT

wazlassadisuudlug I5n1snsiaaeunsatenennudnuizkarlsa n1sAumdudiving

nsldmeuiiwasyiglunismans 39y wazsnwlsaluiviay

v 6

§%7

The key genomic technologies, How to sequence, assemble, and

analyze the function and structure of genomes; explore methods for determining

the heritability of traits & diseases, how to identify target genes, computational

approaches for prognostics, diagnostics, and treatment of plant and animal

diseases
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318-502  walulagnisdlulinduazlusaloding 2((1)-2-3)
Genomic and Proteomics Technology
walula8lundildFnuinisisesdiduivavesdlug nsuanioontaznis

AUAUNTLAnIDDNYBIBULALIUTAU AinTzilasiaiauagnifivedlusiu lulasensise

fuvmdsvedlusiu uasAnwufduiusseninslusiu msfnundwdu q Aldlvuvesdlu

TunsAUANNTHARIDBNYDIETY
Current and emerging technologies and approaches for genome

sequencing, gene and protein expression, microarray, protein localization and

protein-protein interactions Epigenetic and gene 77?7

318-503  FasauwmAsmIuIaszidayanistaininauinive 2((1)-2-3)
Bioinformatics for Large Scale Biological Data Analysis
madhddoyadidusasansauna  nmafundeyaduge  nsdnEeaddy

Sanesfiuuana msuananuulareauuszuuUidRimsiules nsadauadldszuufifnag

Aunduuuldnsniin nsldddundund nishaks Ufuusiee uagldlusunsuuudund

nsuananuulapeauudung Msldwadansud nsinszridoyameunainaens waslitsa

ansud NMImABTUIEeEIAU 1ATIN1sAluNNY Y
Access to sequence data and literature information; advanced

database searching; sequence alignment; BLAST algorithm, local BLAST on Windows;

installing and using Linux on GUI; Linux command lines; installing, configuring, and

using program on Linux; local BLAST on Linux; shell script; data analysis using R

package and perl scripts, sequence annotation; the Human Genome Project

318-504  MSWHUNIINEIANEAS 1((1)-0-2)

Scientific Writing

WUIAR KaNN1T hazmAllAn 1T WEUNIINeIAIanse 19l UTEansain
srednnilsadilunszuinnisnisdeuunanuisinismisinermansidof iusily
1517393 waztileaiilasiindide aseungunsiTouetieiiuszaniaiw FaLau nse
sz Tuguuuuimnly

This course aims to expose the concepts of effective scientific writing
and techniques in the writing process This course primarily focuses on the process

of writing and publishing scientific manuscripts and also writing for the academic
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proposal. It also includes how to write effectively, concisely, and clearly with

common style of academic writing in science

318-505  Auldinsnasaiienisnaaas 4((4)-0-8)
Experimental Model Organisms
T¥Asddindrasaiodnunidmeduniivazaivinelunysd msUssyndld

foit-dordovainislddaidindransiinsing 9 @ad fiv wuas ny waz afawmdow) msld

wadimzidsmesyudduiuusaesdmiuinvnihiivielsafisumeduidede
Using model organisms to study biochemical and physiological
functions in human; applications, advantages and disadvantages of using model

organisms (yeast, plant, insect, mice and crustacean); using cultured human cells

model for study of specific tissue functions and diseases

318-506  N1sWARLUSAUGNNEY 2((2)-0-4)
Production of Recombinant Protein
WwAlulagn1IndNLazNIzUIUNITNNTININ JaUNAAIENTLAZLNDT LY

laudndfiferdestunisndn nszuiunminuuusunduasuuuseiiies n1sesnuuy

AILANLAZYENYUINGUNTalTIN N vllakaznsiRenlddelfnsaldininlvivunsay

dmsundnlusiugnuan nsiluRugnualuldusslevinienisineasiaznisunngd
Fermentation  technology and  bioprocessing,  kinetics and

thermodynamics of fermentation; batch and continuous fermentation; bioreactor
design, operation and control, scale up; type and selection of bioreactor for

production of recombinant protein; uses of recombinant protein in agricultural and

medical application

318-507  n3wdAuNaUsyayn 1((1)-0-2)

Intellectual Properties

BoufBonguunedvstng avans madudwesnssudvs iniesunenisin
msUndesaudumigsia msdamsarwifiazihlugmsandnddns

Surveys intellectual property laws, including patents, copyrights,
trademarks, design protection, how to apply for a patent, look for technology that

is available for licensing
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318-508  UNUIMNISIIN9IUVDIIUTing 2((2)-0-4)
Functional Genomics
mslideyadluiindiiieAnwdunaznisuanieenesdusuiuinn (Asounay

szaudlug waz szuuluaandne) Bunsuaasud nsudassiadulusiv Uduiussewing

Tusiu unzmaliafilitoyaniazann 1
Using genomic data to study gene expression and function on a global

scale (genome-wide or system-wide), gene transcription, translation and protein-

protein interactions; high-throughput methods

318-509 I IN@ISTUU 2((1)-2-3)
Systems Biology

S a

11520V lUSEAULYAALALSZAUUTEYINT TIINYIFILATIZI N15I18D

a o ]

LAY UTAENS N15ARUSAUTUSTEnIIRead I8N15 89 UINEMTUIINIS

a 'S

AATERRAETIR0UATEUNITINN nsviueilulndaieisnsdsdainensyuu Flu
ind nsuaasulading wenlulednd Ws@ledng

Cellular and population-level systems biology; synthetic biology;
modeling of genetic networks; cell-cell interactions; computational methods for
analysis and simulation biological networks; phenotype prediction based on

systems biology approaches; genomics; transcriptomics; Metabotomics; proteomics

318-510  walulaguazdAanssuvaslusnu 2((2)-0-4)

Protein Technology and Engineering

AU sErIelATE el ivandanienen nve Uiy auaud
yosaulwl saumanivosoulusl wadamaduadidmiueSeulusiuliuians n1sdne
lUsiledind n1sldgiudayalusiu n1sAnuvilassadnavedlsiu nsasiawuudngaes
Tnssasnslusfiuanudd niseenwuuiiiaiudsuudadlassadiavedlusiu nsiwasuulas
LUSAUMENANNITNIIAUTIAINTSH

Interaction among chemical structure of proteins and physical
properties of proteins; properties of enzymes; kinetics of enzymes; biochemical
techniques of protein purification; proteomics; protein database; modeling of 3D

structure and its modification by genetic engineering
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318-511  ¥23nenlaananasnugIAInTIuAIEans 3((2)-3-4)
Molecular Biology and Genetic Engineering
AmNuINglazTUszndliugimnssumans Tassaauagvifiveidu

1 M3genendeyaiugnssy nalian1sasefduegnuay n1sdwdy nsnateiugLuy

TN MINFTLREIAUUE NTUARIDNUBIBY ANUAIALYVRY WUFIAINTTURBNITLNNE

Fandeu waziNEAINIIY AUUAEASETTINTM
Definition and application of genetic engineering; structure and

function of DNA; flow of genetic information; recombinant DNA technology; cloning;

site directed mutagenesis; sequencing; gene expression; the impacts of genetic

engineering in medicine; environmental and agriculture; biosafety

318-512 MISHAIUNIYINALISHMSTUTIETAUWA 2((1)-2-3)
Software Development for Bioinformatics
nsimgenNAwIsdmsunsldrunsirasauwmelaglddywndugiu ns

A9UN1UAIUABINTITVRINLTLRNAUITNIIAIUTIATAUNA A1TOBNLUULBNALIT N5

sanwuugIudayadsuAdueuazlusiu nslisulusunsusenlduazUszananagiudoya

nsnaaaulusunsy nsUrgesnunlusunsy

Problem-based software development for bioinformatic uses;
surveying requirements from users; software design; DNA and protein databases
design; programming for retrieving and processing the database; program testing;

program maintenance

318-513  msviwesdayan1adIansEuImA 2((1)-2-3)
Data Mining For Bioinformatics

a ¥ a ¥

nsimilesdeya nrUIUMINTIImdesdeya nsnseutoya N1siSeus

Y

Tnglddaymmnsiudiasaunadugi nmsiumiisaninnganuduius n1sdwundeya
IngdoyalnatAgs n1sdwundeyalaglddulidndula nsdwuntdeyalaeinseviely
Uszam nisduundayalnednnesniawmesuudy msAndenaaaudaua

Data mining, process of data mining, data preparation, bioinformatics
problem-based learning model, association rules, k-nearest neighbor classification,

decision tree classification, neural networks classification, support vector machine

classification, feature selection
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318-514  A1SAANNSYIINYITLUUTLAURATINNTTY 2((2)-0-4)

Industrial System Biology Management

N3IANTENENNTTY VB NITIANIT NITINLY %Lm’wﬁuasﬂw@mwu
M3AR 520U GMP Msdanisanuides saudamsthanudiunsdanisgaamnssulld
ﬁuqma’mmimmﬂmimmeLazmﬂLL‘wm&T

Industrial management; management theory; planning, analysis and

control for manufacturing system; GMP system; risk management; uses of industrial

management knowledge in agricultural and medical application

318-515  tumnlulading 2((2)-0-4)

Metabolomics

A151AS18Es metabolites  USinasieeunsdiunienvualudafidinie
nsUszenAlgAuANNENTLGHA19Y vesansadiluseuudiluiana

Trace analysis of partial or total metabolites in an organisms and the
association of chemicals in biomolecule system

ya v

318-516 FIAITAUNAT NS URLSUAY 2((1)-2-3)

e

Bioinformatics For Beginner

(%
[ o w [ [

wuridayandfgyliin@nwinsuieaian sl d1audunounisii

o

v a &

Fransaumailase msltiaiesdieinneidduiva msligruteya shaududdumioy
loazaraunsnezdlululusiu nsAuniANuwilou N1sUTsugUANLToUTDIAIAY
vaneviin Makdlukasn1sTenurRanmaUTouiioy N15vlaseaseaulin n1sasaunund
AuldeAUITAININTg

To pack with valuable information that introduces student to this new
discipline, Easy-to-follow step by step through bioinformatics task, Get the tools to
analyze sequences, use of databases, works with DNA and protein sequences,
conduct similarity searches, build a multiple sequence alignment, edit and publish

alignments, visualize protein 3-D structures, construct phylogenetic trees
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318-517  AdudunussEniteemnsuasiy 2((2)-0-4)
Interaction Between Food and Genes
nATetagtulduansbiiiuindiulsznouvetomsisulssmuiinasonis

IS A 1

wansoenvesiiu Bu Aentheiugnsufiaensiadusisidueuasivunnisasialusiu

o w

TUsAuimtnAdalusrenelawndu wuled sosluu USuiuvdinnazaiudvese1nisi

o

v o

Musinansenusion1sndnlusiulusienie S?Tuagj UNUGNTTULALDIYUBILARTAY 319018
YDIAUADUAUDIFODIMITUANANAU D19y IRARUSolilAalsA 1w 15ADIU LUIMIU Uy
TsaiFefady 4 mafinwanuduitusvesomanasiugnasuisdelvanunsadostunisia
lsalaguiulsavilnemnsdmuisiazuama

Research has shown that nutrients comprising foods affect gene
expression, The process through which the DNA (deoxyribonucleic acid) comprising
our genes is converted to RNA (ribonucleic acid) and proteins are produced, The
various proteins formed at discrete points in this process function as enzymes
(essential compounds that aid biochemical reactions), hormones, and other
substances on which life depends, Thus, this interaction can be of considerable
significance, The amount, form, and even the frequency of nutrients consumed can
affect protein manufacture, resulting in less protein being produced, less than
optimal functional forms of proteins, or no protein at all, depending on individual
genetic variations and age, these effects may result in varying individual responses
to environmental factors, such as diet and drugs, The effects can be overt, such as
the effects of vitamin deficiency diseases, or more subtle and complex, as in the
manifestation of type 2 diabetes, predisposition to obesity, and other chronic
diseases, Discoveries in genetics and nutrition make it possible to creates
opportunities to prevent disease and improve quality of life through functional

foods and tailored diets

318-518  ¥aansaumadmIuleding 2((1)-2-3)
Bioinformatics For Omics
nannsaATIziledind Usenaumie 3luling nswaniulaiingd lumiluladng
warlUsilefind nmsmuaNAmnWEIdUaEAEALY MIaaUE naeSuneBu ns

AATILIANULANAIIUNITHENIDDNVYDITU
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Concept of Omics analysis including: Genomics, Transcriptomics,
Metabotomics and Proteomics; sequence read quality control; sequence assembly;

gene annotation; differentially expressed genes (DEGs) analysis

318-519 ns1gulusunsy Python d1usudnansaumne 2((1)-2-3)
Python Programming For Bioinformatics
AwrUiILAasLaAg19n sUTEEndldulududIasauna n1sly

fds Python TunsUszananauazianina msUssmasuusiiteniutoya lassasrsdouly

(if-else) N15V9 (for / while loop) FuUssladfiLAwal string, list wag dictionary wag

'
v a

frdafiuen nssruuazdeulndidowiu nsatadeyaainlud n1sun complementary
sequence WAy reverse sequence MTLUSBULAIBU sequence \fiem variants  waz
sequence identity n1sasawagldileidu nsiSeudtiansaunalaglddayilugu
Computing language and its usage in bioinformatics field; basic Python
operators and commands for processing and displaying information; variable
declaration for storing information; decision structures (if-else); loop structures (for /
while loop); special variables such as string, list, and dictionary and their methods;
basic commands for file reading and writing; data extraction from files;
complementary and reverse sequence determination; sequence comparison for
finding variants and sequence identity; function determination and usage; problem-

based learning in bioinformatics

318-520  FrEnsAUMANINITWANFMTUTATIZR 2((1)-2-3)

AULANAINIIRUTATTY

Medical Bioinformatics for Genetic Variant Analysis
srg3ydeAuIsEuRau: 318-503 HransaumAdmIuInTEiteanIInmIuInle
Prerequisite: 318-503 Bioinformatics for Large-Scale Biological Data Analysis

NSBUAIRUALD UL UULTANBS m'ﬁémﬁflé’ualﬁmam&Jé’juqa‘i']mumn
nserudrfuiiduielugaiiany nisauauaunndFuAEule n1seaeuud n13dn
BEIEIAURALIULE NITMIAUUANANVINNUTNTIU N1TATIFFBUADILLANANNHUINTTY
AALANANIITUENITULUUANY MFTATIZAAILANAMIsTugnIsunelXiAnlsa

NFIATIIVNIANURANAIIVIRUGN TSN AR SARIETEN15A 4
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Sanger sequencing; next-generation sequencing, third-generation
sequencing; sequence read quality control; sequence assembly; sequence
alignment; variant calling; variant validation; variant types; variant analysis for

diseases or disorders; genome-wide association study

318-521  Fluuuszyng 3((2)-3-4)
Population Genomics
flugrunisiieseidlunsedulszainsaindeya single  nucleotide

polymorphism (SNP) winandlunsyauuseains msesigidlulndniugidudioue ns

Tlsunsudransaunalun1siiasevideya U GWAS phylogenomics lassasiaiay

ANULANANNINITUEANAATUTEIINT NMTIATIETaYaINATeuen Alunndviad uazns

HANNAUTNEUTH
Population genomic analysis from SNP data, conceptual population

genomics, genotyping by sequencing and its analysis, the use of computational

tools such as GWAS and phylogenomics, population structure and differentiation in

R, outlier analysis, landscape genomics, and introgression

318-522 wIANIIUNAFILUANA 2((2)-0-4)

Molecular Innovation

nskannslUsAuwisaglulasualga n1snsueulesd suniauluvedlusiu
WARATAILULATN  HARSusIIenTUIMuaziATesdIaNs  asiANLAIoIIdnY
nanSaueiman1sinens  wandudiananaduiivuaznsiitaniedanin aswdsures
widefematinmidutanmedanin

Spray-dried protein powders and microencapsulate; Immobilization of
enzymes; Protein nanoparticles; Antimicrobial products; Medical and cosmetic

products; Feed additive in agriculture products; detoxification and bioremediation

products; Conversion of biowastes to biomaterial

318-523  Avewnglulanavugs 2((2)-0-4)
Advance in Molecular Marker
AnusiswuieIunsamngluana lulaansamneslunisitadelsanig

N1SWNNg; YARTIINITLLENaN1INITNEAs Lsrfawenazn1sitady n1seanwuulng
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weskaslnsudmsuganaaeuag19sInsy nallansnEnkoURUER YnNAaaULUUIIEAY

9

[ [y

wedlawaud  wiluweluladuazlulowuiwes yanaaeuidadegifuiu nsiauIYn
ATIVAOUL UL UE B UE YANAFDUKUUYA miﬁwmﬁqmmwaamwuLwﬂﬁﬂLLauﬂLLaz
woudeud anuluaganudumzresensanistiluiena; HaNTENUNNITISTIILAY
NOVUNY WINTFIUEING NITTUTDIAUAN aﬂﬁﬂizﬂaumaﬂmﬁﬂmiﬂmmw N13AIUAY
AN NTUTLULATNIATIVABUAAIN

Introduction to Molecular markers; Biomarkers in disease diagnostics
;Agricultural diagnostics; Infectious diseases and diagnosis; Design primers and Probe
for rapid test kit; Antibody production techniques; Loop mediated isothermal
amplification  (lamp) rapid test kit; Nanotechnology and biosensors;
Immunodiagnostic techniques and Immunochromatographic test; Lateral flow
dipstick immunoassay; Loop mediated isothermal amplification (lamp) combine
with Lateral flow dipstick; Dot blot immunoassay; sensitivity and specificity of
Molecular Diagnostics Kit, Ethical and Legal Implications; International standards;

Quality accreditation and certification; Elements of quality management; Quality

control; Quality assessment and validation.

318-671  duuumdIInelaananaz e saume 1 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics |
Anseiomainmisansananvesiiineluanauasaansaumna thiaue

wagfraion Wiladensseussainids
Analysis of the literature from current literature in molecular biology

and bioinformatics; presentation and interpretation of research findings; understand

the code of conduct for researchers

318-672  AuuUININFIINBTAANAUALTIEITAUMA 2 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics Il
Fuuunluidonisdaineluanauasransaumatug fguszasdvos

NUIW NIFUNAUD LAZAAIUNITAUNY
Seminar in topics in advanced molecular biology and bioinformatics;

emphasize the rationale for research projects and the presentation and

interpretation of research findings
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318-673  dunuIndIMeluananazidEnsauIna 3 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics IlI
Anreiiemannsasaiaavesdiineluanauasdaasaume iaue

waziruiiom wamumsieszinisetold diladensseussainide
Analysis of the literature from current literature in molecular biology

and bioinformatics; presentation and interpretation of research findings;
interpretation of statistical analyzed data; understand the code of conduct for

researchers

318-674  duuumMIIINeLaanauaTEITEUmA 4 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics IV
Anseiiomainmisansananvesiiineluanauasaansaumna tiaue

wardnilen wamumsinssimeadils diladesesseussaninide
Analysis of the literature from current literature in molecular biology

and bioinformatics; presentation and interpretation of research findings;
interpretation of statistical analyzed data; understand the code of conduct for

researchers

318-675  dunumnaddImenluanauazitansaumnea 5 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics V
Anreiiemaninsasaiaavesdiineluanauasdaansaume iaue

wazdaunilen wamumslnssimeadils diladesesseussainide
Analysis of the literature from current literature in molecular biology

and bioinformatics; presentation and interpretation of research findings;
interpretation of statistical analyzed data; understand the code of conduct for

researchers

318-676  SUNUIMNINFIMLLUBNALAAIFNTEUINA 6 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VI
Anreiiemannsasaiaavesdiineluanauasdaansaume iaue

LazRnilen wamunisinsizdnisaanle mauﬁmmLLaz%ﬁwmmﬁ']ﬁfQL%ﬁm

ANERS W 1AL38995581UTTUUNIIY
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Analysis of the literature from current literature in molecular biology
and bioinformatics; presentation and interpretation of research findings;
interpretation of statistical analyzed data; answer critical scientific questions and

give critical issues; understand the code of conduct for researchers

318-677  duuumI@IInelaananazdiasaumea 7 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VII
Anseiiomainmisansananvesiiineluanauasdaansauma tiaue

wazRnuilenn wamunisinsizdnisaanle ma‘uﬁﬂmmLLaz%ﬁwmmﬁ']ﬁsz%ﬁm

mans Wladesnsserussanide

Analysis of the literature from current literature in molecular biology
and bioinformatics; presentation and interpretation of research findings;
interpretation of statistical analyzed data; answer critical scientific questions and

give critical issues; understand the code of conduct for researchers

318-678  dunumadIIMenluanauaziIaNTEuIna 8 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VIiI
Anreiiemannsasaiaavesdiineluanauasdaansaume iaue

wazRnuilen wamunisinsizdnisaanle ma‘uﬁﬂmmLLaz%ﬁwmmﬁ']ﬁsz%ﬁm

mans 1ilasessseussaniniss

Analysis of the literature from current literature in molecular biology
and bioinformatics; presentation and interpretation of research findings;
interpretation of statistical analyzed data; answer critical scientific questions and

give critical issues; understand the code of conduct for researchers

318-681  vdaniAwn1aiInelaananaz e saume 1 1((1)-0-2)

Special Topics in Molecular Biology and Bioinformatics |

Y A

Seuiaeauesluiideniiauls werduauimidiviedunulng ns
FIneluanaua I TAUNA
Independent study on interesting issues in progress or new findings in

molecular biology and bioinformatics
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318-682  WiadaniiAun19dInenluananazdaansaumne 2 1((1)-0-2)

Special Topics in Molecular Biology and Bioinformatics Il

¥ a0

Seuiarenuesluideniiauls ineifuauimdivseaunulug ns
FIneluiananasiasauwme
Independent study on interesting issues in progress or new findings in

molecular biology and bioinformatics

319-501  YARYINITIATIZNAIULANANNINUTNTTH 5((4)-2-9)

dmiuuszgnaldaumesiunisunng

Module: Genetic Variant Analysis for Medical Application

wlulaBvdndili@nwdluy nsafnfidule UiAegnls uazmadalunis
ASIVADUNITHARIDBNTBITU N1TOAIAURLDUBUUUKTNNDT N1TBUEIAURLEULEAY
Fugdrauunn mssrudduiiduelugafiany nseuauamnmaduRiBuie n1slea
WUUR N139ASEIERURALIE NMSMIAIULANANNIHUGNTIN N1INTIVAOUAIIULANGS
NITUGNTIH ALUANANYNITUGNTTURUUANY MTUATIZRANLUANA1INITUGN T3
nellAnlsA Myllesgimanuuanisaiugnssufineliinlsafeisnising

The key genomic technologies, DNA extraction; polymerase chain
reaction; real-time PCR; sanger sequencing;, next-generation sequencing; third-
generation sequencing; sequence read quality control; sequence assembly;
sequence alignment; variant calling; variant validation; variant types; variant analysis

for diseases or disorders; genome-wide association study

319-502  yaIvTransaumaiianisAnuilassaislusiuuas 5((4)-2-9)
N1399NUVEN
Module: Protein and Structural Bioinformatic for Drug Design
ALdLITUSIENINNlATIEs LAl AvauTRNIeneA WU slUTAY 1dnA1T
nsthuiuvedusiu Auaudiuavaarmaniveseaulel gruteyalassaialusiu nsuans
wuudraedlusiiu nsviuelassadslusiu wagn1snTI9aoUAMAIN N1SeENKULLTE
Wasuwlaslaseadsvaslusiiu nsiunensduiuseninalusfiufue maudfyves
AmnsUlUTAURDNITUNNE AILUADASENITINTN
Chemical structure and physical properties of proteins; concepts of

protein folds; properties and kinetics of enzymes; protein structure database;
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protein structure visualisation; protein structure prediction and validation; protein
structure modification; protein-drug docking prediction; the impacts of protein

engineering in medicine; biosafety

319-503 N158BANUNIINIAENS 2((1)-2-3)
Science Communication
N15ERENSIND IALNAANULU LA LUAANTSUMNINGFAERS

To make scientific activity more understandable

319-504 AMUUABANENIITINTNW 1((1)-0-2)
Biosafety

AU DAAEUAEAITAIUANAMATNYBINANAUNIINAAINNTTY

wAluladdin1n $189015755U1aAIUAN NEA15AITANIUIINNIEAIUUADANYNITININ

59 9

v wva IS

NIrSvUARAINNUARANENIITIN NI NWMALLLaET N WaTE TN N1SUTEIUAINULEES

T o

LY a &

Mstfusnu waznsidaiagdudunsie deyaieriuresujiinisanuvasafema
Fanmszdu 1-4 wvamsuftRiernuvasndoynadinm

The safety and quality control issues related to product development
in the biotechnology industry; issues related to government regulations; cartagena
protocol on biosafety; act on biosafety of modern biotechnology; risk assessment,

safety, storage and disposal of hazardous materials; the information pertains to a

laboratory for Biosafety Level 1-4 (BSL1-4) facilities; biosafety guidelines

319-505  wialulagdaninwvaslulonadiues 3((3)-0-6)

Biotechnology of Biopolymer

Tulowediuesylinnneg N9dUAIIZ9IN1TININLAEITNITFUATIZANS
Fanmvedlulonedies dnwazlaniza1se vedlulonsdiues NsANYIANBULIANIZAI
vadlulonediuesuaznisihlulenedwesluussyndly

Various types of bio-polymers, biological synthesis and biophysical
pathways of various bio-polymers, characteristics of bio-polymers, study of specific

bio-polymers and bioprocessing for commercial use
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319-506  YnIVIN1INTIIABUNATDYINYAEWUSURsATTn 9((8)-3-16)
Module: Biodiversity, Biomarker and Biobank

I%Lﬂ%mmaimaqa WULALA RAPD, AFLP, microsatellite, SSC Tu

= = =] £

N15ANYIAINUNAINNAIENNTININVRIRAUNTY Ny 9 2udIN1991UNA18RUTUD

a aaa

#lWIn N1ssrymAvasdnisiunIamaeluana vin1suseiuaudifyvesaneiy

IS a

duidinnfinomsughanazi@oysng wasfnwinsinuinwaieiuguesgaunsd iy dn

€

Do oNa

Taemaldanisudidonudasmaianianaluladtinwaielvl

Study a biodiversity of microorganism plants and animals by Molecular
markers such as RAPD AFLP microsatellite SSC, Molecular markers in identification of
microorganism plants animal species and sex determination in animals, preservation
genetic materials of the important microorganisms plants and animals by

cryopreservation and the other Biotechnology techniques

319-507  ¥adviufuRnisiatuinesddluanadiniuniide 5((4)-3-8)
Module: Practical molecular laboratory research skills
nsldiedesilomdiveneansiudiliana  nouilugiuvenadadu

Tuana UitRnmsTluanafiug enfi msafnansifugnssy #dens Bealmifgens ns

Trauduiiduie nandnlusiugnuay
Use of molecular biology related instruments, fundamental principle

of molecular biology approaches, practice of basic molecular biology laboratory,

including genetic material extraction, PCR, realtime PCR, DNA cloning, and

recombinant protein production

319-508  YadvwAlulagyininvasdaduaznisussendld 5((4)-3-8)
Module: Yeast Biotechnology and Applications
nsleauflananaiingnuasludaduaznisdmdon, TUslananadihdunas

Srouduuuddiduemalulad, n1sudalusfugnuanludad, nsAnwdadiulauia,

ns@nwdadylaue, Madssynaldgadnenisunmg, AP0 LAY INYATNTIN
Cloning of plasmid DNA for Yeats system and selection, Protoplast

fusion And recombinant DNA technology, Recombinant Protein expression in yeast,

Yeast one-hybrid, Yeast-two-hybrid, Yeast Biotechnology for medical, environmental

and agricultural applications
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319-691  Anenilwus 24(0-72-0)

Thesis

AUATY BONLUULKUNTITNARDY Seuivinue setleuisifouaziiuszaunisal
539 s Frineluanauariasauna neldnisquanazuuziivesnnEnsIINgT
USnwnineninus

To equip candidate for the Master of Science with some research skills

design experiment and experience in molecular biology and bioinformatics under

supervision of a thesis committee

319-692  Anerdwus 36(0-108-0)
Thesis

[y

AUATY BONLUULKUNTNAGDY Seuivinue sulsuisifuwasiivszaunisal
539 s Frineluanauariasauna neldinisquanazuuztiivesnnEnsTINGT
Usnuineniinus

To equip candidate for the Master of Science with some research skills
design experiment and experience in molecular biology and bioinformatics under

supervision of a thesis committee

319-693  Anglwus 36(0-108-0)

Thesis

UnANYIAUAT TN 1ALEUAITINE BYnEen1TARIATIZY d9ATIER
HANINARBY Uarduszaunsaln1s vy auddineluanauasdiansaume aelinisaua
LAZLUR VDI NTUNSTIUS N Inelinus

To equip candidate with some research skills experimental design
critrical thinking and experience in molecular biology and bioinformatics under

supervision of a thesis committee

319-694  Anegndwus 48(0-144-0)
Thesis
UNANWIAUAIT TNWLITY 11UHUNNTIY TNWENITANILATIET dILATIZH
HANINARDY Wazduszaun1salnside sudiineluanauasdiansauna agldnisgua

LALLULUNUBIANLNTIUNISNUS NINeNTNUS
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To equip candidate with some research skills experimental design
critrical thinking and experience in molecular biology and bioinformatics under

supervision of a thesis committee

344-563  szuudansgudaya 3((3)-0-6)

Database Management Systems

anUnenssuvesszuusIuteya srudeyailsduiusuarnszuiunisusu
laseasne JUkuugIudataLaN1SRNRUUTINTaYa MugIuTayaideduiusylniivadin
wazvlauAandE mimUﬂummUaaﬂﬁaLLazmmLﬂuLaﬂmW%ﬂgmﬁt’Tmﬁa N1IALEUIIY
AANTTU UAENIIAIVANNITATUILLUUNT DY 9 AU

Database system architecture; relational database and normalization
process; database models and database design; relational database languages;
relational algebra and relational calculus languages; database security and integrity;

transactions and concurrency control

344-564  asauAudaya 3((3)-0-6)
Information Retrieval

a wa

sUkuuNsEUAUYRYA N1sUsHIuMIAUAN MwIn1saeunuLazUuRng
nsidusuiudeyadnussuasdoyafionan nisadedailiiientsdum nisdududeya
WUUUIULAZLUUNTEANE TEUUNBIALALATUTIANUNTY VD3aYARTnea

Information retrieval models; retrieval evaluation; query language and
operations; text and multimedia operations; indexed and searching; parallel and
distributed information retrieval; libraries and bibliographical systems; digital
libraries

a

344-571  Ugygyrdsene

o

3((3)-0-6)

o,

3

Artificial Intelligence

wiAAkAEN AN 9 va3ssuulynUseivg walANISANI N1SAUYA
WUUBISARN AsINANansUsENaY ATINAEATINSALAN SEUUNITHER SEUUWMANANIY
AIINANENS SEUUIRNITHUUARNTINLaBuAniW Auliwiew MswuALTIUUWTY
nswl iedetedoud mwilusienidesiy sruudimgms maBeuivenaies ieets

UsEam MUgUR ABNILRoTITULAENITUTEUIANANTYITITUYA
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Concepts and theories of intelligent systems; searching techniques;
Heuristic search; propositional logic; predicate logic; production systems; logic
reasoning systems; deductive and inductive inference systems; uncertainty;
knowledge representation such as frame; conceptual graph; recursive transition
network; introduction to Prolog programming; overview on expert system; machine
learning; neural network; robotics; computer vision and natural language processing
347-531  @dfvInInwazssleulsive 4((3)-2-7)

Biological Statistics and Research Methodology

521 aUaRITuMaInenmans adfeyuiu wallan1sdTIaMeRI081 N3
TNUHUNITNABDI N1TIATISRANFUNUS LAZNITOA00ELTUAUTUASY N1TIATIZINT
anoesldadunvian nsuszendldlusunsudisagy

Science research methodology; inferential statistics; sampling survey

techniques; experimental designs; simple correlation and simple linear regression

analysis; multiple linear regression; computer software applications

347-532  d@naUssenAdIniun1sIve 3((3)-0-6)

Applied Statistics for Research

mﬁl,ﬂ'ﬁflzﬁﬁﬁa;ﬂaﬁaﬂéfu NITULANUAIUINA NITUANUIINITTNAIDEIN N9
UTZUIUATLAE NISNAFBUANNAFIU N15ILATILNAULYTUTIUNMILAET N1953ATIEY
anduiusiarn1sannesledulufien minnnsuadunvan nsvageumelafiiddes
nagnsmsidensulouiBiBsadimnzay nsUszgndldlsunsudsagy

Introduction to data analysis; normal distribution; sampling
distributions; estimation and hypothesis testing; one way analysis of variance;
correlation and simple linear regression analysis; multiple linear regression; chi-
square test; strategies for selecting appropriate statistical methods; computer

software applications
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a

660-711  USusy1uaisamennsIdenIaiualnneAans 2((2)-0-4)
Philosophy and Methodology of Dental Research
AUMUIEUALTNYUEYBINITIVY NANLALITNITAUNIBIAAIIUS AT

farsananuindedieveasaume N5zt nseenluUidY A5essTulunIg

Wy anNNITOULAZILATIZRUNAINITY
Definition and types of research, how to acquire knowledge, reliability

of bioinformatics, analysis of problems, research design, ethics, and how to read

and criticize paper

660-791 ANSINNSLAYYAREAN I IUIIUIYNIINITHINE 2((1)-3-2)
Animal Cell Culture in Medical Research

N13AN¥INIANGULATNAADINIRIUURNTINBIRsIYaduaYLiBLER
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4. wadwsn1TTeuiTEAUNangns (PLOs) Nagns/3sn1s5dau waznNagns/Asn15ianasnis

UszLiiuma

seaudIguguin

NAAWSNTITUS

sEAUNANgAS (PLOS)

nagnsn1saaunldwauINIsseu;

NagNsN1TUsLUNANIS

= 4
LIYUI
v

PLO1 Y304 INTBIAAIININGY

FInelianaLasdasaumeALie

1)

d9ULUU problem/project-based

learning  LeRATIN¥EaINlaNgVDS

1) Examination

2) Assignment

wAtdgmmamalulagdinmmnienis Useine 3) Question in class
unvguarAINYRTle 2) dnlrtinisieunIsaauLUY WIL 1ne | 4) Quiz
\WYAUNIEUDALTD TN Y 5) Report and Presentation
3) FARINAINAIINLINIITINTTIN | 6) Proposal examination
';ﬂ'im'i%’juﬁ'] Ly website Wag e- | 7) Progess reports
learning vasanuiifiteides 8) QF examination
4) N158UAY waze1udnsins waz | 9) Thesis
wINNIIU
PLO2 wdonltinatinniagiine, 1) @9UKUU problem-based learning | 1) Examination
Tuanauagiedesiiensiasaume dieflniinwranlanduessyine 2) Assignment
Wedlseideyamaifugnssanay | 2) AnUfdAnmsiiusigivsingg 3) Question in class
sUwuUNISHanseRNURIEUlA 3) daasuliidrsineusudsjianig | 4) Quiz
Aenfuwmaiianisdainelunaiisly | 5) Report and Presentation
nelulaznieusnunine sy 6) Progess reports
4) ARRIUAIIUAIINLINIIIYINITAN | 7) QE examination
MN3ETTu war website uaz e- | 8) Thesis
learning vesaTufifiTaides
PLO3 Uszendldszidouidoiiie 1) NSAUAY wardWEANSURT Uag 1) Assignment
uAtgmmamalulagdinmmnienis WINNTTY 2) Question in class
UNVELarnInEnTla 2) @2ULUU project-based learning | 3) Report and Presentation
Wiellniinezainlandveslszmne 4) Proposal examination
3) dnldnIsiTeunIT@auLuy Wil 1ae | 5) Progess reports
\WYAUNIEUDALTD1TNLNEDY 6) Group meeting
4) 5187391 Thesis 7) Thesis
5) # group meeting dYNUBEFUAY
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4) w@BurinwenwsInguliiutndne

lundnanslagenansdiivey

1) Oral and Poster
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3) Progess reports

4) Group meeting

5) Thesis

6) Rubric

PLO5 UjjURnuegluasesssuuay

IIYIUTIUNUNIY

1) AanssuNaanunsnNluTus U %38
P9I
2) daasulmusiueusunelnu

[y

378U TTUVOINUNINE

1) Assignment
2) Useiuanntiausiuau
3) Usetiuannenansen

USnwnInentdnus

PLO6 UjUaumsunummiinitly

AM3YIUTINAU LAY

1) seunmnenulisuiinreuluieive
VDINULDY

2) doununenulunIsIneuIUAIe
Aanssuses lundnanshiin@nw

3) dagSulidnsanAanssuivnsnas

PIDUNINYNNYIATY

1) Usesiuanniiiausineu
2) Usediuanenansen

USnwnInentdnus
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HAANSNISISEUS

FEAUNANEAS (PLOS)

nagnsnsaaunldiauinisiseus

nagnsNIsUsziunants

a 14
138U3

PLO1 Y3adIMIn1a¥vinelinana
wazdransaumnaiioadnaosd
mwslmivideuinnssuiile
wAtdgmmanalulagyinin

PNUNITWINNGLASNITINEAT b9

1) @auLuy problem/project-based

learning \oRATNwEaInlandves

Usene

2) 491NN YUNITADULUY WL

P8 TYAUNIEUDNLTIOTNLAD U

3) ARAIUANIUNIINLINIGITINITIN

1158797UUY Wag website LA e

e-learning Yasan1UTNToLEYS

a a o

4) NISAUAU hAaLDIUANTURNS Ay

YINNTIU

1) Examination

2) Assignment

3) Question in class

4) Quiz

5) Report and Presentation
6) Proposal examination

7) Progess reports

8) QE examination

9) Thesis

PLO2 idenldnatianisdinen
luLanauaginIesilanagiansay
WIALDIATIENTRYANITUTNTTY

wazgUluuMILanteanvesguld

1) @8uluy problem-based learning

Wisklnvinwzannlangvasuseina

2) Anufuinssuseinsingeg

a

3) daasulinsineusudslianig

d‘ o a a a 3
WNenfumalianisinelungrialy

nmelunazaguenunINg1ae

4) FAARIUANUNNINTLINIIVINITINA

178713 7UUY WAy website LAY e-

Aad o

learning YasanUuNLY0LELS

1) Examination

2) Assignment

3) Question in class

4) Quiz

5) Report and Presentation
6) Progess reports

7) QE examination

8) Thesis

o A

PLO3 Uszyndldssidauidideiiie
a90eAmuN3nivseuinn sy
WeonAdgrmanaluladdinin

NN LASNITNBAT LA

1) MSAUAY LAZBIUANSUNT Way

YINNTTU

2) @9UWUY project-based learning

WaRNYNwranlanduasUsemne

3) IALAANITLIYUNITADULUYU WL

1P8LTYAUNIEUNLTIOTNLADU

4) 57873%1 Thesis

5) 3 group meeting 9819UPIAUAN

YATI ENI199191589-UNANYA

2}

L 1

gnAneYI-unAnel (WaANY-

1) Assignment

2) Question in class

3) Report and Presentation
4) Proposal examination

5) Progess reports

6) Group meeting

7) Thesis
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5. WHUNLEAINITNITZAUAMUTURAYOUNAENSNISIS8UTTEAUNENgAS (PLOS) g31873v1 (Curriculum Mapping)
seaudIgugin
@ anusuiinveundn O annuduiavauses

- . HAANSNISISBUTTTAUNANGAT (PLOS)
SEITLAIMIENA PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6

RUINIVIUVIAU

318-501 winlulaguasdu 2((2)-0-4) [ O o [
318-502 wialulagnsdludinduazlus@lond 2((2)-0-4) o o O ® O ®
318-503 FIasaunASIMTUAATIEIUYanaTIN MY LY 2((1)-2-3) o O e o
318-504 NSIHUNIINGIFERNT 1((1)-0-2) o o o [
318-671 duuume¥IneldianaLasdIasaumea 1 1(0-2-1) O () o ()
RUINIYADN

318-505 AwiTindasaiionsnaass 4((4)-0-8) o o O ® | O
318-506 MsKaNLUSAUGNNAL 2((2)-0-4) e o ® O | O
318-507 nsngaun1styan 1((1)-0-2) [ o ® [
318-508 UNUIMNITYINIUTOITLULING 2((2)-0-4) [ O o O
318-509 HINENTEUY 2((1)-2-3) o o o [ o
318-510 winluladuazimnssuraslusnu 2((2)-0-4) ] ® ® [
318-511 FIIMenlulananaziugIFINTsUAEnNS 3((2)-3-4) e o o o
318-512 MSHAIUNGINALISENTUTI@TaULImA 2((1)-2-3) [ o [
318-513 Myviuvilesdeyanidansaume 2((1)-2-3) o O| e | @
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NAEWSN3L38USTEAUNaNgAS (PLOS)

eITRAsIAng PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
318-514 NMIIANTTIINYITLUUTLAUNAIMNTTY 2((2)-0-4) o o o
318-515 wanluladind 2((2)-0-4) e o ® | O
318-516 Transaumad Iy Fudy 2((1)-2-3) o e o
318-517 AnuduiussenieImMnsuaz ey 2((2)-0-4) o ® O
318-518 Fransaunadmsulodind 2((1)-2-3) o o o o
318-519 NsWeulusinsu Python @wsudinansauwmea 2((1)-2-3) O o o [
318-520 FIETAUNANINITHNNIANTUTATIEVIAMUUANANNINUTNTTH 2((1)-2-3) ) e o
318-521 Alunsyvng 3234 | @ | @ e o
318-522 uInNIIUNNTILAANA 2((2)-0-4) ® O | o o o
318-523 Lﬂd’i‘lENWJ'lEJIEJLaqa%UQQ 2((2)-0-4) ® o O o o
318-681 WteiiAyn TN LUANARALTIA TAUNA 1 1((1)-0-2) e O | O | o ®
318-682 W UaiilAYNITIINLUANAUALTIATAUNA 2 1((1)-0-2) ® O | O | o ®
319-501 YAIYINTIATILAINUANA WNNRUGNTTUENTUUTEYNALTUNIAIUNITUNNE 5((4)-2-9) o o ® @ o
319-502 GQWSJGUW%’Ja’liauL‘V]ﬁLﬁ@miﬁﬂ‘wﬂﬂi\‘]ﬂ%’lﬂﬂiauLLazﬂ’]i@@ﬂLL‘U‘UEJ'] 5((4)-2-9) ) () () O ()
319-503 NMsAeANUMINEIMEANS 2((1)-2-3) o ® ® o
319-504 ANUABAAENI9TININ 1((1)-0-2) ® ® o
319-505 wialulag@inmaesluloneadiues 3((3)-0-6) o o o
319-506 YPITINIITIIFRULAYEY NS URIEiTIn 9@-316) | @ | @ | O | @ | O | @
319-507 g Uuansiasuvinwedilaanad miun1side 5((4)-3-8) ®e o O | e O | e
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NAEWSN3L38USTEAUNaNgAS (PLOS)

SIMASILIENA PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
319-508 yvwmAlulagdInMvesBadiarnsUsTenAlY 5((4)-3-8) ® o O | e O | e
344-563 s¥UUIANITFIUTRYA 3((3)-0-6) ® ® o
344-564 NsAUAUTBYA 33)-0-6) | O e o o
344-571 Ugyay1Usshivg 3((3)-0-6) o o @) [
347-531 @nnvin1nuazsziiouiniae 4(3)-2-7) L ® o [
347-532 giAusEenNAdmTUNITIdY 3((3)-0-6) e o o o
660-711 YS9 MazioneInITIeen iUALNNEAEns 2((2)-0-4) o o ® [
660-791 MstnziAssaddn SluauAsemenisume 2((1)-3-2) [ o [ [ O
RUINIVIAUUUD
318-672 dUaumMTIINENLLaNARALTIETAUNA 2 1(0-2-1) O () o ()
318-673 duuwmTINeluanakasTIETAUmNA 3 1(0-2-1) O ) ) o
318-674 FUNWINNTIINYLUANARALTIATAUNA 4 1(0-2-1) O e o o
318-675 FUNWINNTIINYLUANARALTIATAUNA 5 1(0-2-1) O e o o
318-676 FUNWINNTIINYLUANARALTIATAUNA 6 1(0-2-1) O () () ()
318-677 duuwmeTIneluanauadiansaumna 7 1(0-2-1) O () o ()
318-678 duuu TN NUaNAkaTTIETAUNA 8 1(0-2-1) O ) () ()
RUINIVINYITNUS
319-691 Inegnlinus 24(0-72-0) | @ o o ®
319-692 Inegnlinus 36(0-108-0) | @ o ® ®
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HaAWSN1TTEUssEAUNANgAS (PLOS)

18IV IATAUIAA
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6

RUINIVIUVIAU

318-501 winlulaguasdu 202-04) | @ O o [
318-502 wialulagnsdludinduazlus@lend 2(2)04) | @ e O ® O o
318-503 YA UNASINTURATIENUYaN1aTIN MU LALY 223 | @ | @ e o
318-504 NSIHUNIINIFERNT 1((1)-0-2) [ ® [ [
318-671 fUNWINNTIINLUANAUALTIATAUNA 1 10-2-1) | O e o o
RUINIYADN

318-505 AwdiTindasaiionsnaass 4(4)-0-8) | @ [ O ® O
318-506 NMIKaNLUSAUGNNAL 2204 | @ | @ ® O | O
318-507 nindaunstayan (102 | @ o ® [
318-508 UNUIMNITYINIUTOITLULINE 202-0-4) | @ @) [ O
318-509 FINITEUY 2(1-2-3) | @ ® o [ J
318-510 winluladuazimnssuaslusnu 2(2-0-4) | @ [ o [
318-511 FIIMenlulananaziugIFINTsUAEnNS 33234 | @ | @ o o
318-512 MIWALNGONALITANTUTIETAUmNA 2(1)-23) | @ o ®
318-513 Myviuvilesdeyaniedansaume 2(1)-23) | @ O | e | @
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HAAWSN1TTEUssEAUNANGAS (PLOS)

5183 UaTLEn
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
318-514 NMIIANTTIINYITHLUUTEAUNAIMNTTY 2(2-0-4) | @ ® ®
318-515 waluladind 2204 | @ | @ ® O
318-516 TraansaumAd UL LAY 2((1)-2-3) o e o
318-517 AnuduiussenineImMnsuazeu 2(2-04) | @ ® | O
318-518 Transaumnadmiulodng 2123 | @ | @ e o
318-519 M5B UlUSWATY Python dMSUTI@NTaUNA 2123 | O () o ®
318-520 FIETAUNANINITHNNIANTUTATIEVIAMLUUANANNINUTNTTH 2(1)2-3) | @ o o
318-521 FunUsevNs 3234 | @ | @ o O
318-522 uInNIIUNNTILAANA 20204 | @ | O | @ o o
318-523 Lﬂ%‘lENWJ'lEJIEJLaqa%UQQ 22-04) | @ ® O o o
318-681 MivafiAmyn T VIneluanawardansauna 1 o2 | @ | O | O | @ ®
318-682 W teilAYNNTIINYLUANARAL I IATHULNA o2 | @ | O | O | @ ®
319-501 YAIYINNTIATIRANLUANFANNIGTUENTINE T UUSEgnAldumeumsunmg . 5(4)-219) | @ | @ e O | e
319-502 Y3 Transaumaiiensanulassainalusiuuaznisesnuuuen 5@-29 | @ | @ e O | o
319-503 MsdeANAUMINEIManS 2((1)-2-3) L o ® o
319-504 ANUUABASENIFINN 1((1)-0-2) o o ©
319-505 wAlulagdinmveslulonadiues 3((3)-0-6) | @ e o
319-506 YAAVINIATIVFDULATIYSNTANBTUTUDIEETIn 9@z | @ | @ | O | @ | O | @
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HAAWSN1TTEUssEAUNANGAS (PLOS)

FEIMATUUENN
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6

319-507 g uanmsiasuvinwediluanad miun1side 5438 @ | @ | O | @ O | @
319-508 gavnnAlulagiin nvesgadiuazn1sussyndly 5((4)-3-8) ® () O o O ()
344-563 syUUIANITFIUTRYA 3((3)-0-6) o ® ®
344-564 MyAUAUTEYA 3(3-0-6) | O e o o
344-571 Jeyyusshivg 3((3)-0-6) o o O L J
347-531 @dATin1nuaz szl uiniae 43)-2-7 | @ e (o o
347-532 adAuszenAdnsuN1TIde 3((3)-0-6) e (O o | ©
660-711 YS9 mazioneInITIeen iUALNNEAEnS 2((2)-0-4) [ ® ® [ J
660-791 Maweidsneadda lumidemensunms 20132 | @ | @ e o O
NUINIYFUUUN

318-672 dUaumMNTIINENLLANARALTIETAUNA 2 10-2-1) | O o o o
318-673 duuwmTINelianauasTIaTaumNa 3 10-2-1) | O o o o
318-674 duaumMNTIINENLLENARALTIETAUNA 4 10-2-1) | O o o o
318-675 FUNWINNTIINYLUANARALTIATAUNA 5 10-2-1) | O e o o
318-676 FUNWINNTIINYLUANARALTIATAUNA 6 10-2-1) | O e o o
318-677 fUNWINNTIINLUANAUALTIATAUNA 7 10-2-1) | O e o o
318-678 duuu TN NUanakaTIETAUNA 8 10-2-1) | O o o o
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HAAWSN1TTEUssEAUNANGAS (PLOS)

N8IV IRATAUIUAA
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
RUINIVINYITNUS
319-693 IeHnus 36(0-108-0) | @ [ o o o o
319-694 Iefinus 48(0-144-0) | @ [ o o o o
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AuslitinAnwetsls

1. USULNANUTDLEAUDLUY

2. ViNgASLESUANNIHIUAINTTUAS Y

- NANTTURTLUAMUNTDUNDULT T EU 2 dUA
nouUaLnou

- group meeting

- MITBNUANNAINTNIVINeTnus Wudu
~Tindnwsanteulutudeuluseivi

AasunNISYInINeNdnus

ENTIAIIAI AU 3: FD9AAATIATY INWU SARTIAUNG

a

AUARLLLATTLEUBLUZYD I NTIARI A

9

¥
o A

ANYUIIVDITUHAYIUNANE NS

1. finnsanmnuidoslosves PLO Au TQF
2. Usuguuuumsdieuluiage 3.1.1/3.1.2/3.1.3 Tnguenidu

szl lniazUsyaen

3. YSuimguszasAvesviangnslvaenaneaiu PLO

YSULNMUVDLEUD MUY




98

ANARLALLATTRLEUALUZYD NN TIARI A ANYUIVDITURAYOUNANE AT

[y
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99

AARNUIN U

U-1 MITNUAIULATHAUNIAYINTVRIB1ANTEUSEIMANGAS

1. f. A9. 2USTAY WIARST

WINSANYIEEA D. Eng (Fermentation Technology)

A3EUEBUTEAUUS 19T

348-311 wAlUladI1nAMAISENNE 2 $UEnA
349-491 TAs99UMInALLlagdInw 1 3 WUHYAR
349-492 1AsUMLnAlLlagIInIn 2 3 UUIEARN

Mszaudaulunangnsi

318-501
318-671
318-672
319-691
319-692
319-693
319-694

walulagvesdy 2 mihgin
funumeErieluanatasdiasaume 1 1 wdwein
funwmEIneluanawas I saumna 2 1 wdein
Weinug 24 Miein
WeTnus 36 wein
WeTnus 36 wein
Weinug 48 vitein

NAIIUIVYLAL/YID NAIIUNIIVINTITToUNaY 5 U

2.1 NAaUIUNANUNILINTATNIBINS

1.

Nopparat, J., Nualla-Ong, A. and Phongdara, A. (2020). Pluchea indica (L.) \eaf
ethanol extract pretreatment alleviates liver injury in multiple low-dose
streptozotocin-induced diabetic mice. Experimental and Therapeutic Medicine,
1385-1396.

Whankaew, S., Ruttajorn, K., Madsen, C.K,, Asp, T., Xu, L., Nakkaew, A., Phongdara,
A. (2019) An EgHd3a-like and its alternatively spliced transcripts in the oil palm
(Elaeis guineensis), Songklanakarin Journal of Science and Technology, 41, 332-340.
Thipwong, J., Saelim, H., Panrat, T., Phongdara, A. (2019) Penaeus monodon GILT
enzyme restricts WSSV infectivity by reducing disulfide bonds in WSSV proteins,
Diseases of Aquatic Organisms, 135(1), 59-70.
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Torasa, S., Boonyarat,P., Phongdara, A., Buapet, P. (2019) Tolerance Mechanisms
to Copper and Zinc Excess in Rhizophora mucronata Lam. Seedlings Involve Cell
Wall Sequestration and Limited Translocation, Bulletin of Environmental
Contamination and Toxicology, 102(4), 573-580.

Chana, N., Supaphon, P., Phongdara, A. (2019) Evaluation of antibacterial,
antioxidant activity and calmodulin gene expression of scoparia dulcis linn,
Songklanakarin Journal of Science and Technology, 41(1), 246-253.

Thawornpan, P., Jumpathong, W., Thanapongpichat, S., Jong, L., Phongdara, A,
Buncherd, H. (2019) Mechanistic investigation of phosphoprotein enrichment by fly
ash-based chromatography, Journal of Chromatography B: Analytical Technologies
in the Biomedical and Life Sciences, 1118-1119, 1-6.

Panrat, T., Saelim, H., Parvez, |, Phongdara, A. (2019) In silico simulation and
analysis of human p53 and non-human translationally controlled tumor protein,
Songklanakarin Journal of Science and Technology, 41(1), 229-236.

Nopparat, J., Nualla-ong, A., Phongdara, A. (2019) Ethanolic extracts of Pluchea
indica (L.) leaf pretreatment attenuates cytokine-induced B-cell apoptosis in
multiple low-dose streptozotocin-induced diabetic mice, plos one, 14(2).
Thawornpan, P., Thanapongpichat, S., Tun, A. W., Phongdara, A., de Jong, L.,
Buncherd, H. (2018). Fly-ash as a low-cost material for isolation of
phosphoproteins, Chemosphere, 213, 124-132.

Kaewjurat, A., Kaewsrichan, J., Phongdara, A. (2018). Antioxidation and wound
healing activity of a recombinant protein from penaeus monodon, Songklanakarin

Journal of Science and Technology, 40(4), 953-959.



2. 3A.995.

101

AMadssaw  Twdnesh

WINSANYIgagA Ph.D. (Biotechnology)

AsTUdBUTEAUUS RS

348-302 vianmAlulagyinin 3 wihehn
348-311 walulag¥inmnisunng 2 wihein
348-412 waluladuardmnssulusaud ey 2 wihein
349-491 laseumanaluladyinin 1 3 Wuene
349-492 1Assumanaluladdinin 2 3 wuenn
n'lsm'maau”[,wé’nqmﬁ

318-510 wAluladuazirnssuueslusiu 2 wihehn
318-671  dunumMBAINeluanawasTIEnTauNa 1 1 mhein
318-672  FUNWINNTIINYILUANARALTIATAUNA 2 1 wdwein
319-691 ANYIINUS 24 wiein
319-692  ANYIINUS 36 wunn
319-693  ANYIINUS 36 WUEAN
319-694  ANYIINUS 48 WuU8An

NAIIUIVYLAL/YTD NAIIUNIIVINISTouNas 5 U

a

WNaNU

1.

[y

BARfRLRlLTaNINITIYINS

Chaichanit N, Saetan U, Wonglapsuwan M, Chotigeat W. (2020). Effect of the
interaction between ribosomal protein L10a and insulin receptor on carbohydrate
metabolism. Heliyon 9(6): e05714.

Kedjarune-Leggat U, Saetan U, Khongsaengkaeo A, Suwannarat S, Deachamag P,
Wonglapsuwan M, Pornprasit R, Thongkamwitoon W, Phumklai P, Chaichanan J,
Chotigeat W. (2020) Biological activities of a recombinant fortilin from
Fenneropenaeus merguiensis. PloS one, 15(10), e0239672.

lewkittayakorn, J., Kuechoo, K., Sukpondma, Y., Rukachaisirikul, V., Phongpaichit, S.,
Chotigeat, W. (2020). Lovastatin Production by Aspergillus sclerotiorum Using
Agricultural Waste. Food Technology and Biotechnology 58(2), 230-236.
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latsui A., Chotigeat W., Deachamag P., (2020) Effects of ribosomal protein S3a
(RPS3a) on the survival of WSSV-infected pacific white shrimp (Litopenaeus
vannamei). ScienceAsia 465(1): 43-50

Wonglapsuwan, M., Khwanmuanga, N., Deachamag, P., Chotigeat, W., (2020).
Biological activity of the thrombospondin epidermal growth factor domain from
banana shrimp (Fenneropenaeus merguiensis) science asia 46S (1), 27-35.

Hasap, L., Chotigeat, W., Pradutkanchana, J., Asawutmangkul, W., Kitpipit, T.,
Thanakiatkrai, P. (2019) Comparison of two DNA extraction methods: PrepFiler®
BTA and modified PCl-silica based for DNA analysis from bone, Forensic Science
International: Genetics Supplement Series, 7, 669-670.

Palasin, K., Uechi, T., Yoshihama, M., Srisowanna, N., Choijookhuu, N., Hishikawa, Y.,
Kenmochi, N., Chotigeat, W. (2019) Abnormal development of zebrafsh after
knockout and knockdown of ribosomal protein L10a, Scientific Reports, 9(1),
Article number 18130.

Sathapondecha, P., Thepsuwan, T., Chotigeat, W. (2019) Induction of
vitellogenesis in female banana shrimp, Fenneropenaeus merguiensis by leucine-
tyrosine-arginine motif-containing protein 5 (LYRM5), Aquaculture, 512, Article
number 734292.

Saetan, U., Chotigeat, W. (2019) Identification of ovarian miRNAs in banana shrimp
(Fenneropenaeus merguiensis) during ovarian development between non-
vitellogenic and vitellogenic shrimp, Aquaculture, 511, Article number 734240.
Palasin, K., Makkapan, W, Wonglapsuwan, M., Chotigeat, W. (2019) Effect of a
recombinant ribosomal protein 10a (Rrpll0a) on mouse spermatogenesis,

Songklanakarin Journal of Science and Technology, 41(5), 959-965.
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a ® v
3. 3A.99. BINT LannA

WINSANYIZEA Ph.D. (DNA Technology)

AsTUdBUTEAUUS RS

mszaudeulundngasil

318-671
318-672
319-691
319-692
319-693
319-694
660-711
660-791

funumeETieluanatasdiasaume 1 1 wdwein
UMM LANAkATTIENTAUNA 2 1 whehn
IWNYINUS 24 RN
eINuS 36 WUAN
eINus 36 NUAN
IWNYINUS 48 wihwhn
UYL I INYINTITYN WA UAUNNE ANER S 2 wihehn
nsinziasaraddnslunuisenanisunme 2 wiheia

NAIIUIVLLAL/YTD NAIIUNIIVINTSTouNas 5 U

NAIUITENRANUNIUINTAITNIIVING

1.

Kedjarune-Leggat U, Saetan U, Khongsaengkaeo A, Suwannarat S, Deachamag P,
Wonglapsuwan M, et al. (2020). Biological activities of a recombinant fortilin from
Fenneropenaeus merguiensis. PLoS ONE 15(10): e0239672.

Yodthong, T., Kedjarune-Leggat, U., Smythe, C., Sukprasirt, P., Aroonkesorn, A.,
Wititsuwannakul, R., Pitakpornpreecha, T. (2020). Enhancing activity of pleurotus
sajor-caju  (Fr.) sing B-1,3-glucanoligosaccharide (Ps-GOS) on  proliferation,
differentiation, and mineralization of MC3T3-E1 cells through the involvement of
BMP-2/Runx2/MAPK/Wnt/B-catenin signaling pathway, Biomolecules, 10(2), Article
number 190.

Yodthong, T., Kedjarune-Leggat, U., Smythe, C., Wititsuwannakul, R,
Pitakpornpreecha, T. (2018). L-quebrachitol promotes the proliferation,
differentiation, and mineralization of MC3T3-E1 cells: Involvement of the BMP-
2/RUnx2/MAPK/Wnt/B-catenin  signaling pathway, Molecules, 23(12), Article
number 3086.
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Wongkhum, C., Chotigeat, W., Kedjarune-Leggat, U. (2018). Effect of recombinant
vascular endothelial growth factor and translationally controlled tumor protein on

2-hydroxyethyl methacrylate-treated pulp cells. Molecular Medicine Reports,
17(4), 6100-6108.



4. WA.AT. ITINT ITIUUN

WINSANYIGEA ph.D. (Biochemistry)

AsTUdBUTEAUUS RS

348-201
348-202
348-307
348-309
348-313
348-461
349-202
349-491
349-492

wugmansdmsumalulagdinim
walulaguesduy
nsdnutasBulumadiuge
F35INeveIER LAY
wAlulag¥nInmamzLa
Fransaumeosdu
UfuRnswmalulagvestuy
lassumanaluladdinin 1

1ASINUMENALULATTININ 2

mszaudeulundngasil

318-501
318-502
318-671
318-672
319-691
319-692
319-693
319-694

wialulagvesdiy
wialulagnadlulinduazlusaledingd
AUUMBAMelanakasTIETAUmNA 1
FUNUIMNT I LANALATTIENTAUNA 2
entinus

eninus

eninus

Inednus

NAIIUIVYLAL/YID NAIIUNIIVINITToUNaY 5 U

a o

2.1 HAaUIFLNANUNILINTAITNIIBING

1.

2.2 wautiauslunUseyivInig wag/m3elnsAnuns Ny

1.

Chauywong, C., Boonprakong, S., Pongdara, A., Wanna,

N N NDNDNDN

24
36
36
a8

nuwhe
MUBAR
WA
nuwhe
nuwhe
MUBAR
WA
nwhe

PUILAR

nwhe
WA
MUBAR
nuwhe
nwhe

nwhn

nwhn

PUILAR
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W. (2017). Structural

features and thermal stability of shrimp 14-3-3£. Songklanakarin Journal of Science

and Technology, 39(4), 531-537.

Kaitimonchai, P., Wanna, W. (2020). Effects of Pediococcus pentosaceus on growth

performance, intestinal characterization and WSSV prevalence in white shrimp
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(Litopenaeus vannamei), 26-27 November 2020, The 32nd Annual Meeting of the
Thai Society for Biotechnology and International Conference (TSB 2020), Online
Conference, Bangkok, Thailand, 581-594.

2. Jaengkhao, W., Wanna, W. (2019). Draft intestinal microbiota of sea cucumber
(Stichopus horrens) for aquaculture systems, 7-9 October 2019, The 45th Congress

on Science and Technology of Thailand (STT45), Chiang Rai, Thailand, 143-149.
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5. wAes. giawr  dsding

q@ﬂﬁﬁﬂmqa?j@ Ph.D. (Molecular Biology and Bioinformatics)

AsTUdBUTEAUUS RS

348-371 mMsideulusunsudmduiiansaunamdedu 3 wihehn
348-413 epsvaneluiana 2 wihein
348-461 Transaumeidody 3 wihein
349-491 laseumanaluladyinin 1 3 wiwhe
349-492 1Assumanaluladdinin 2 3 wiwhe
mszmuaau’twé’nqmﬁ

318-503  WansaumAdImMIUIATIETean 1IN mIEIn v 2 whgin
318-671  dunumMBAINeluanawasTIEnTauNa 1 1 mhein
318-672  FUNWINNTIINYILUANARALTIATAUNA 2 1 wdwein
319-691 ANYIINUS 24 wiein
319-692  ANYIINUS 36 wunn
319-693  ANYIINUS 36 WUEAN
319-694  ANYIINUS 48 WuU8An

NAIUIVYUAL/93D NAIIUNINIVINITTOUNAY 5 U
2.1 Hanuideifusilunsarsmdrnis
1. Surachat, K., Sangket, U., Deachamag, P., Chotigeat, W. (2017). In silico analysis of
protein toxin and bacteriocins from Lactobacillus paracasei SD1 genome and
available online databases. PLoS ONE, 12.
2. Sangket, U., Mahasirimongko, S., Tandayya, P., Sangkhathat, S., Chantratita, W., Liu,
Q., Yasui, Y. (2017). Parallelization of logic regression analysis on SNP-SNP
Interactions of a Crohn's disease dataset model. Sains Malaysiana, 46(9), 1449-1455.
2.2 nasuiiiauslufivseyivins wag/viefimsafiusisias
1. Sannikonphap, P., Nakkaew, A., Phongdara, A., Sangket, U. (2018). Pipeline

development of SNPs analysis from transcriptome data of oil palms (Elaeis

suineensis Jacq.). 17-18 September 2018, International Bioscience Conference and
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The 7th Joint International PSU-UNS Bioscience Conference 2018 (IBSC2018), Krabi,
Thailand, 195-199.



6. WA.AT. UAIA WAANGITIU

q@ﬂﬁﬁﬂmqa?j@ Ph.D. (Molecular Biology and Bioinformatics)

MszUdeUsEAUUSUNIAS
348-202 wialulagvuesdu
348-304 AlUlagdINNLTIIATIZY
348-307 msdaudasiulumadiug
348-313 wAlulagdnmnimzia

348-612 wialuladuariennssulusiudodu
349-491 lassnumamalulagdiniw 1

349-492 1ASUMALlagTININ 2

mszeudeulundngnsi

318-501 wiAlulagvesdu

318-502 wialulagyedlulinduazlusileding
318-510 wiAluladuazirnssuueslusiu

318-671  duNWINNATIElanakasdIEsaume 1
318-672  FUNWINNTIINYLUANARALTIATAUNA 2
319-691  Aneunus

319-692  ANeUnUS

319-693  ANYIINUGS

319-694 Angniwus

NAIIUIVLLAL/YTD NAIIUNIIVINISTounas 5 U

a v

2.1 NAaUIUNANUNILINTANTNIBINNS

W W NN NN

N NN

24
36
36
a8

nwhe
WA
MUBAR
nuIwhe
nwhe
MUBAR

WUILAR

MUBAR
WA
nwhe
WA
WA
nwhe

nuwhe

nwhn

PUIBAR
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1. Chaichanit N, Saetan U, Wonglapsuwan M, Chotigeat W. (2020). Effect of the

interaction between ribosomal protein L10a and insulin receptor on carbohydrate

metabolism. Heliyon 9(6): e05714.

2. Kedjarune-Leggat U, Saetan U, Khongsaengkaeo A, Suwannarat S, Deachamag P,

Wonglapsuwan M, et al. (2020). Biological activities of a recombinant fortilin from

Fenneropenaeus merguiensis. PLoS ONE 15(10): e0239672.
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3. Wonglapsuwan, M., Khwanmuanga, N., Deachamag, P., Chotigeat, W., (2020).
Biological activity of the thrombospondin epidermal growth factor domain from
banana shrimp (Fenneropenaeus merguiensis) science asia 46S (1), 27-35.

4. Palasin, K, Makkapan, W, Wonglapsuwan, M., Chotigeat, W. (2019) Effect of a
recombinant ribosomal protein (10a (Rrpll0a) on mouse spermatogenesis,
Songklanakarin Journal of Science and Technology, 41(5), 959-965.

5. Chaichanit, N., Wonglapsuwan, M., Chotigeat, W. (2018). Ribosomal protein L10A

and signaling pathway. Gene, 647, 170-177.
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7. we. a3 sl Beangeenns

WINSANYIEEA D. Eng. (Chemical Engineering)

AsTUdBUTEAUUS RS

348-302 vianmAlulagyinin 3 wihehn
348-303 Amnssudaddmsumalulagvinin 2 wihein
348-305 'imﬂisuﬂizmums%amwﬁugm 2 v
348-313 wAlulagdnmmnimzia 2 wiheia
348-422 msfdnvedslureslfunnis 2 whyin
349-302 UfuRnsvanmalulagiinim 1 wihehn
349-491 lassnumamalulagdiniw 1 3 wihein
349-492 1assuniamaluladdinin 2 3 wiwhe
n'lsm'maau’[,wé’ngmﬁ

318-671  duNWINNITIMElLanakasdIEsaume 1 1 wdwein
318-672  dunumMNTINSNLENALALTIATAUNA 2 1 mhein
319-691 ANYIINUS 24 wiein
319-692  ANYIINUS 36 WUAN
319-693  ANYIINUS 36 waunn
319-694  AneUnus 48 nUIwnA

NAIIUIVYLAL/YTD NAIIUNIIVINTITToUNaY 5 U

[y

2.1 NAUIUNARUNILINTAITNIVINS

1.

lewkittayakorn, J., Kuechoo, K., Sukpondma, Y., Rukachaisirikul, V., Phongpaichit, S.,
Chotigeat, W. (2020). Lovastatin Production by Aspergillus sclerotiorum Using
Agricultural Waste. Food Technology and Biotechnology 58(2), 230-236.

lewkittayakorn, J., Khunthongkaew, P., Wongnoipla, Y., Kaewtatip, K., Suybangdum, P.,
Sopajarn, A. (2020). Biodegradable plates made of pineapple leaf pulp with
biocoatings to improve water resistance. Journal of Materials Research and

Technology 9(3), 5056-5066

3. Suwannarat, S., lewkittayakorn, J., Sukpondma, Y., Rukachaisirikul, V., Phongpaichit,

S., Chotigeat, W. (2019). Optimization of the Production of Lovastatin from Aspergillus
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sclerotiorum PSU-RSPG178 under Static Liquid Culture using Response Surface
Methodology, Sains Malaysiana, 48(1), 93-102.

. Mueanmas, C., Nikhom, R., Petchkaew, A., lewkittayakorn, J., Prasertsit, K. (2019)
Extraction and esterification of waste coffee grounds oil as non-edible feedstock for
biodiesel production, Renewable Energy, 133, 1414-1415.

. Khunthongkaew, P., Murugan, P., Sudesh, K., lewkittayakorn, J. (2018). Biosynthesis of
polyhydroxyalkanoates using Cupriavidus necator H16 and its application for
particleboard production. Journal of Polymer Research, 25(6), Article number 131.

. Chankhong, K., Chotigeat, W., lewkittayakorn, J. (2018). Effects of culture medium on
growth kinetics and fatty acid composition of Chlorella sp. T12, Songklanakarin
Journal of Science and Technology, 40(5), 1098-1104.

. lewkittayakorn, J. Chungsiriporn, J., Rakmak, N. (2018). Utilization of waste from
concentrated rubber latex industry for composting with addition of natural activators.
Songklanakarin Journal of Science and Technology, 40(1), 114-120.

. Chungsiriporn, J., Pongyeela, P., lewkittayakorn, J. (2018). Use of wood vinegar as
fungus and malodor retarding agent for natural rubber products. Songklanakarin
Journal of Science and Technology, 40(1), 87-92.

. Kongpeng, C., lewkittayakorn, J., Chotigeat, W. (2017). Effect of Storage Time and
concentration of used cooking oil on polyhydroxyalkanoates (PHAs) production by

cupriavidus necator H16. Sains Malaysiana, 46(9), 1465-1469.

10. lewkittayakorn, J., Khunthongkaew, P., Chotigeat, W., Sudesh, K. (2017). Effect of

microwave pretreatment on the properties of particleboard made from para rubber
wood sawdust with the addition of polyhydroxyalkanoates. Sains Malaysiana, 46(9),
1361-1367.
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8. WA. AF. NAAND F0 WAL

q@ﬂﬁﬁﬂmqa?j@ Ph.D. (Molecular Genetics and Genetics Engineering)

AsTUdBUTEAUUS RS

348-201 WugAansdmsumalulagtinin 2 nein
348-202 wialulagussdy 2 wihein
348-307 msdaudasiulumadiug 2 wdein
348-313 wAlulagdnmnimzia 2 wiheia
348-401 3YTITULATAUUADAAENINTININ 1 wieha
348-413 Lepsvaneluiana 2 wihein
349-202 UfuRnswalulaguestiuy 1 wihehn
349-491 lassuynamaluladdiniw 1 3 wiwhe
349-492 1assuniamaluladydinin 2 3 wiwhe
mszmuaau’twé’nqmﬁ

318-502 walulagnsdludnduazlusiloiing 2 wihehn
318-671  duNWINNATIElanakasdIEsaume 1 1 wdwein
318-672  FUNWINNTIINYLUANARALTIATAUNA 2 1 wdwein
319-691  Aneunus 24 ein
319-692  ANYIINUS 36 wunn
319-693  ANYIINUGS 36 NUAN
319-694  ANYIINUS 48 RuU8AN

NAIUIVYIAL/93D NAIIUNINIVINITTOUNAY 5 U
2.1 HanuideiRusilunsarsmdrnis
1. Sathapondecha, P., Thepsuwan, T., Chotigeat, W. (2019) Induction of vitellogenesis in
female banana shrimp, Fenneropenaeus merguiensis by leucine-tyrosine-arginine
motif-containing protein 5 (LYRM5), Aquaculture, 512, Article number 734292.
2. Sathapondecha, P., Chotigeat, W. (2019). Induction of vitellogenesis by glass bottom
boat in the female banana shrimp, Fenneropenaeus merguiensis de Man, General and

Comparative Endocrinology, 270(1), 48-59.
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3. Sathapondecha P., Panyim S., and Udomkit A. (2017). An essential role of Rieske
domain oxygenase Neverland in the molting cycle of black tiger shrimp, Penaeus
monodon. Comparative Biochemistry and Physiology Part A. 217:11-19.

4. Sathapondecha P., Panyim S., and Udomkit A. (2017). In vitro study of a putative role
of gonad-inhibiting hormone in oocyte growth stimulation in Penaeus monodon.

Aquaculture Research. 48:12, 5846-5853.
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9. WA. AT. MYAN YayLlm

WINSANYIEIEA Ph.D. (Chemistry)

AsTUdBUTEAUUS RS

mszaudeulundngasil

319-691  AwIINUS 24 RUwAR
319-692  ANeNNUS 36 WUwne
319-693  ANEIENUS 36 WUwne
319-694  AIINUS 48 wuawne

NAIIUIVLLAL/YID NAITUNIIVINTISTounas 5 U

[y

2.1 NAaUIUNARUNILINTAITNIVINS

1.

Thawornpan, P., Jumpathong, W., Thanapongpichat, S., de Jong, L., Phongdara, A.,
Buncherd, H. (2019). Mechanistic investigation of phosphoprotein enrichment by fly
ash-based chromatography. Journal of Chromatography B, 1118, 1-6.

Khammanee, T., Sawangjaroen, N., Buncherd, H., Tun, A. W., Thanapongpichat, S.
(2019). Molecular Surveillance of Pfkelch13 and Pfmdrl Mutations in Plasmodium
falciparum Isolates from Southern Thailand. The Korean journal of parasitology, 57(4),
369-377.

Thanapongpichat, S., Khammanee, T., Sawangjaroen, N., Buncherd, H., Tun, A. W.
(2019). Genetic Diversity of Plasmodium vivax in Clinical Isolates from Southern
Thailand using PvMSP1, PvMSP3 (PvMSP-3a, PvMSP-3b) Genes and Eight Microsatellite
Markers. The Korean journal of parasitology, 57(5), 1-11.

Yaikhan, T., Chuerboon, M., Tippayatham, N., Atimuttikul, N., Nuidate, T., Yingkajorn,
M., Tun, AW., Buncherd, H., Tansila, N. (2019). Indole and Derivatives Modulate
Biofilm Formation and Antibiotic Tolerance of Klebsiella pneumoniae. Indian journal
of microbiology, 59(4), 460-467.

Jitueakul, S., Buncherd, H., Thawornpan, P., Tung, A. W., Thanapongpichat, S. (2018).
Characterization of G6PD genotypes in G6PD deficiency patients from Suratthani
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10. WAl A3. 19§ FuAa

WINSANYIZEA Ph.D. (Medical Technology)

AsTUdBUTEAUUS RS

mszaudeulundngasil

319-691  AwIINUS 24 RUwAR
319-692  ANeNNUS 36 WUwne
319-693  ANEIENUS 36 WUwne
319-694  AIINUS 48 wuawne

NAIUIVYUAL/93D NAIIUNINIVINITTOUNAY 5 U
2.1 waeAdefiAfusilunsamainns
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11. 9. PAWY  NUNLA?

q@ﬂﬁﬁﬂmqa?j@ Ph.D. (Molecular Biology and Bioinformatics)

AsTUdBUTEAUUS RS

348-201 WugAansdmsumalulagtinin 2 nein
348-313 wAlulag¥nmmnimeia 2 wihein
348351 waluladdnmitndosdy 3 wihein
348-413 Adpavanglaana 2 Wuwn
349-491 lasseuymamaluladdiniw 1 3 wiwhe
349-492 lassnuymanaluladdinin 2 3 wiein
mszeudeulundngnsi

318-502 walulagnsdludnduazlusileiing 2 wihehn
318-671  duNWINNITIMElLanNakasTIEsaume 1 1 wdwein
318-672  FUNWINNTIINYLUANARALTIATAUNA 2 1 wdein
319-691 Aneunus 24 iehie
319-692  ANYIINUS 36 WUAN
319-693  ANYIINUS 36 WUEAN
319-694  AneUnus 48 A

NAIUIVYLAL/HID NAIIUNINIVIN1TTUNAY 5 U
2.1 Hanuideifusilunsarsmdunis
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2.2 wanuiiiiauelufiussypidnnms way/viedinmsifiusisamiay
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12. 95, 1BN31%Y UIRAT DN

q@ﬂﬁﬁﬂmqa?j@ Ph.D. (Molecular Biology and Bioinformatics)

AsTUdBUTEAUUS RS

348-201 Wugeansdnsumalulagdinim 1 mhefin
348-302 vianmnAlulagyInm 1 mhehn
348-361 ﬁugm%ﬁwm‘[maqaLLazﬁuqﬁﬂaﬂisu 3 wiegin
348-463 Transaumadosdu 1 mihein

mszudeulundngasil

318-502 wialulagyedlulinduazlusileding 2 wihein
318-671  dunumMBAINeluanawasTIENTawNA 1 1 mhein
318-672  dunumMNTIINUNLLENALALTIATAUNA 2 1 mhein
319-691 ANYIINUS 24 wiein
319-692 ANYIINUS 36 WUAN
319-693  ANYIINUS 36 wunn
319-694  ANYIINUGS 48 Wu8AN

NAIUIVYUAL/93D NAIIUNINIVINITTOUNAY 5 U
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streptozotocin-induced diabetic mice. PLoS One, 14(2), e0212133.

3. Nualla-ong A., Saelim H., Kongton K., Phongdara A., (2017). Biological activity of Penaeus
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13. @5, lanssed ugdiuy

q@ﬂﬁﬁﬂmqa?j@ Ph.D. (Molecular Biology and Bioinformatics)

AsTUdBUTEAUUS RS

348-313  wialuladTinmmangaiianu 2 mihein
348-361  HugIUTIINLUANARALIUTIAITIY 3 mihehn
349-302  UjUAN1snanmalulagyinn 1 wihehn

Aszaudaulunanansi

318-502 walulagnisdludnduazlusileding 2 wuwhn
319-691  AwIINUS 24 RUwAR
319-692  ANeNENUS 36 WUIwne
319-693  ANEILNUS 36 WUwhe
319-694  AIINUS 48 wuawne

NAIUIVYUAL/93D NAIIUNINIVINITTOUNAY 5 U
2.1 manuideifusilunsarsmdrnis
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3. Saetan, U., Chotigeat, W. (2019). Identification of ovarian miRNAs in banana shrimp

(Fenneropenaeus merguiensis) during ovarian development between non-vitellogenic
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14. 9. LAUUNN LYNAD

WINSANIEIEA Ph.D. (Microbiology)

AsTUdBUTEAUUS RS

mszudeulundngasil

319-691  AwIINUS 24 RUwAR
319-692  ANeNNUS 36 WUwne
319-693  ANEIENUS 36 WUwne
319-694  AIINUS 48 wuawne

NAIIUIVLLAL/YID NAITUNIIVINTISTounas 5 U
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Antibacterial Activity of Meropenem against Extensively Drug-Resistant Acinetobacter
baumannii by Myrtaceae Plant Extracts. Walailak Journal of Science and Technology,
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1. N52UUN5IUNT5IAYIN PLOs YBINANEAS
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PLOs uag Sub PLOs ¥aendngns Ao
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4. FoansuaztnausnwdinguiivinisiiedgniosuazasiUseiu
5. UjURnuegluasesssuuarasseussainide

6. UjURumuunuvmihilunisvinanusiududuiia

LY a Y [ o o ™~
NAAWSN1SL38UITEAUNANENS (PLOS) seAUUsUuILan
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PLO (U3gysynln)

Knowledge : K
(Cognitive)

Skill : S

(Psychomotor)

Attitude : A
(Affective)

Fundamentals
PLO1  Y3INITRIAAININIAIY
N a = 44'

Fadverlutananazdiarsauinaiiie
wA U nIn1amaluladyanannaenis

LANELAZNITINEAT Lo

K1 @7laana

K2 \wad
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Al fanulils
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A6 VU DANU
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(Affective)
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(Affective)

Fundamentals
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uianssuifiowddavanas

MALUlagy 1IN NIINITRNNIha Y

ANSNUATLA

K1 #lsang

K2 ad

k3 wadaldlunsinwTluanasinag
Kd Fyansaune

K6 wmalulagdinin

S1 Anegnaluseuu

52 mslmaluladansaumne
S3 nstdnna

S5 nsuAtym

S6 NTINLNY

Al danulis

A2 ARLBIUIN

A3 Uala

Ad Lﬁu@mmﬁuammaquasg’%u

A5 ASEMUNDNRTTYIUTTUUNIY

A6 VEU DANU

Molecular Biology research

practice and Bioinformatics research
practice

PLO2 Wdenldmalianis¥iinenluana
wazlaTesiomethasaumaiiediase
%@%a%’]ﬂﬁuqﬂﬁuLL@%E‘ULL‘U‘Umi

IS 1%
uansoanvaIduls

K1 @3laana

K3 wiaaldluns@nwalaanasiisg
K4 Fyansaune

K5 @i

K6 imnalulagdinm

K7 A3nsldiedestiofiugudlmana
K8 waluladansauwme

K9 nslguluswhnsy

52 msldmaluladansauma
3 msldvama

S4 nmssindula

S5 nsuAtym

S6 NITINLALY

S7 N13ANILATIZNA

s8 mslfiaTesiionstluiana

S9 ANSAUAIIAILAILDI

Al fanulils
A2 AALTUIN
A3 1 Uala

A6 VU aANY

A7 nadndula

research development

PLO3 Usgndltsuidouizideiioains
osrmuilmivdeuiansauiowidam
mawalulagTinimnienisiunduay

AMsLNEAshe

K1 #lsang

K4 Fansaumne

K5 @0

K8 walulatansaume
K10 n1w1 (ne/83ngw)

[y

K12 sehiguisiag

S1 Aregradussuuy

52 mslamalulagansauwme
S3 nstnna

S6 NTINURY

S7 MIARIATIEN

S9 ANSANWIAUAINILALDY

Al danulis
A2 AALZIUIN

< 1 yd'
Ad LAUANANYDINULBILALH DU
A5 ATTUUNDNATTYIUTTUUNINY
A6 VEU DANU

A7 nadnaula
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PLO (USeysyten)

Knowledge : K
(Cognitive)

Skill : S

(Psychomotor)

Attitude : A
(Affective)

S10 MIAMTININY (critical thinking)

A8 ANUNTLHDIB5U
A9 HANUALLDYNTOUADUY

A10 fanuerulunuLed

Professional Ethics and Behaviour
PLO4 Foan3uaztiauan1eldanguas

Agmsliegnegniednarnsassinn

K8 walulagdasauwmne

K11 Aw18anguilenisdedns

S2 msltwalulagansauna
S11 Msundena

S12 nsdeansliutin

$13 n13UTUA?

S14 n15A0dns

S15 mMsundeynanizntn

S16 NM3L95AFRIBILALTN

Al daulis
A2 AALTIUIN

) a & a
All gaUSUAUAALIAUYDIAUDY

A12 NATLENIDBN

Professional Ethics and Behaviour
PLO5. UfjURnuegluasesssuuay

A55YT1UTTUNUNIY

Y [y

K13 9585554 LAATIYIUITUUNITY

K14 anuvasndeniesginin

S3 nstnna
$13 N15USUA?

$17 ANUanfuNI9TInIN

A5 ATTUUNDNDTTYIUTTUUNINY
A13 J3na151508

Al4 JANuTedng

Professional Ethics and Behaviour
PLO 6. UftRNummunummiifilunng

[ ! U [ =
Y9 NN UTUNU

K15 $#18nn15tunI1syinenduii

K16 UNUIMARUNTIV9AULDY LaZTILgIUY

K17 aadnvazvainuluiiinng

S6 NNSINEU
S11 ANSLNEIAL

S13 N15USURY

A1l geuunuAnLiuesAuY

A15 fuyweduius

A16 firnufuiinveusienuiesuazsoy
A17 gousulununaInaIen
TUUTTTU

A18 fauganeu

A19 Feday




5. AN3519UEA93183911U Knowledge/ Attitude/ Skill

Useyeyaln
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519791 / YA

Knowledge / Attitude / Skill

NUINIYIUIAU

318-501 wAlulagupsdu

2((2)-0-4)

K1, K2, K3, K4, K7, K11, K15, K16
S1, 53, S6, S7, S8, 514, S15
Al, A3, A5, A7, Al6

318-502 wialulagnnadluindnazlusile
And

2((2)-0-4)

K1, K3, K4, K7, K11, K14, K15, K16

S1, 53, 54, S5, S6, S7, S8, 510, 511, 513, 514,
S17

Al, A2, A3, A4, A5, A7, A8, A9, All, Al3,
Al15, Al6, A18

318-503 F1@1TAUMNAFINTUILATIZNTDUA

Y

NNTINNIUALAYY

2((1)-2-3)

K1, K4, K9, K11, K13
S1, 83, 54, S11, 513, 514
Al, A3, A5, A6, Ald

318-504 MSYUNITINGIFAENT

1((1)-0-2)

K1, K5, K8, K10, K11, K12, K13
52, 583, 56, 59, 510, S12, 514, S16
Al, A2, A3, A9, Al10, Al1, Al4

318-671 duuumMe¥INeLLLanaLasy 1(0-2-1) | K1, K3, K&, K5, K8, K10, K11, K12, K13
AEIAUINA 1 S1, S2, S5, S6, S9, S10, S11, S12, 513, S14,
S15, 516
Al, A2, Ad, A8, A10, Al1, A12, Al4
WUV AN
318-505 AsfiTind1anafion1svnaes 4((4)-0-8) | K1, K2, K3, K5, K6, K7, K11, K12, K13, K14
S3, 57, S8, S14
A2, A5, A7, A8, Al4d
318-506 N1uaNLUSAUGNHAL 2((2)-0-4) | K1, K3, K6, K7, K11, K13, K14, K15, K16
S1, 54, S5, S6, S7, S8, S11, S13
A2, A3, A5, A6, A7, Al1, A13, Al4, A15, A16
318-507 nindaumatlayan 1((1)-0-2) | K1, K6, K8, K10, K11, K12, K13

S1, 52, 83, 57, 59, 510, S14
Ad, A5, AT, A9, A10, Al1, Al4
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518291 / YAIY

Knowledge / Attitude / Skill

318-508 UNUMNSVNuRluing

2((2)-0-4)

K1, K2, K4, K11, K13
S1, 83, S7
Al, A2, A4, A5, Ald

318-509 FIINYITLUU

2((1)-2-3)

K1, K4, K9, K11, K12, K13
S1, 583, S6, S7, 514
Al, A3, Ad, A6, A9, Al4

318-510 walulaguagirinssuvadluseiy

2((2)-0-4)

K1, K3, K6, K7, K11, K15, K16
S3, 54, S5, S6, S7, S8, 511, 513, 514
A2, A3, A5, All, Al6

318-511 FInenluananaziiug
AINTINANANT

3((2)-3-4)

K1, K3, K4, K7, K11, K15, K16
S1, S3, 54, S7, S8, S11, S13, S14
Al, A3, A5, All, Al6

318-512 MSHAILIBDNAWITANNTU
Iansauna

2((1)-2-3)

K1, K4, K8, K9, K11, K13
S1, 53, S5, S6, 514,
Al, A3, Ad, A6, A7, Ald

318-513 M3vimilesdayania
Pransaune

2((1)-2-3)

K1, K4, K5, K9, K11, K13
S1, Se, 57, 514
Al, A3, A5 A9, Al4

318-514 N15INNISTIINYITLUUTLHU
NEANNTIY

2((2)-0-4)

K6, K15, K16
S1, S5, S5, S6, S11, S13, S14
A2, A4, A6, Al5, Al6

318-515 wanlulading

2((2)-0-4)

K2, K6, K7, K11, K14
S1, 83, 57,514
Al, A6, Al13

318-516 YransaUnAMTURITUAL

2((1)-2-3)

K1, K4, K11, K13
52, 53, 54, 57, 514
Al, A3, A6, Ald

318-517 ANUFUNUTTENINID NI WAL T

2((2)-0-4)

K1, K6, K11, K14
S1, 83, 57, 59, 514
Al, A2, A5, Al4
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518291 / YAIY

Knowledge / Attitude / Skill

318-518 Yra1saumnadnsu Lodnd

2((1)-2-3)

K1, K2, K3, K4, K9, K11, K13
S1, 83, 57,514
Al, A3, A6, Ald

318-519 M5B ulUsunsu Python @Sy
Fransauna

2((1)-2-3)

K1, K4, K9, K11, K13
S1, 53, S5, S6, 59, S14
Al, A3, A6, A7, Ald

318-520 Fransaunan1nIsnnddmnsy
AATIIANULANFIINTUTNTTY

2((1)-2-3)

K1, K2, K4, K11, K13
S5, 57, 59, 514
A2, A4, A5, Ald

318-521 uNUsLBINT

2((1)-3-2)

K1, K2, K4, K5, K9, K11, K13
S3, 57, 59, S14
Al, A2, A4, A5, Al13

318-522 UINNITUNNTILULANS

2((2)-0-4)

K1, K3, K6, K7, K8, K11, K12, K15, K16
S1, S5, S6, S7, S8, S11, 513, 514
A3, A4, A5, A6, AT, A8, Al1, Al6, Al7, A18

318-523 LAseevanglianadiug

2((2)-0-4)

K1, K3, K4, K7, K11, K12, K15, K16
S1, 53, S5, S8, 511, S13, 514
Al, A6, A8, A9, Al1, Al18

318-681 vvoilAYN NI LUANAAE
Fyansauna 1

1((1)-0-2)

K1, K3, K4, K11, K12, K15, K16
S1, S5, 57, S8, S9
Al, A3, A5, A8, Al5, A18

318-682 idaifiAyn1aTTIneluanauay
Frgsaumna 2

1((1)-0-2)

K1, K3, K4, K11, K12, K15, K16
S1, S6, S7, 59, S11, S13, 514
Al, A3, A5, A8, Al5, A18

319-501 YAIYINITIAATILHAIUUANG
MeRugnIsdmIUUsEYNAldUmeEsu
nsunng

5((4)-2-9)

K1, K2, K3, K4, K7, K11, K14, K15
S3, 54, 57, 59, S11, S13, 514, S15, S17
Al, A2, A5, A7, Al13, Al6, A17

319-502 YAIYITIASAUMALNBNITAN
1A59a519lUSAULALNNTEBARUVEN

5((4)-2-9)

K1, K2, K4, K9, K11, K14, K15, K16
S3, 57, 511, 513, 514, 515, S17
A3, A4, A5, A6, AT, Al13, Al6
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519791 / YA

Knowledge / Attitude / Skill

319-503 ASABANUNIINGNFNERNS

2((1)-2-3)

K1, K4, K5, K8, K10, K11, K12, K13

S2, S5, S6, 59, 510, S11, S12, 513, S14, 515,
S16, S17

Al, A2, A3, A8, A9, A10, Al1, A12, Al4

319-504 ANUUABANYNINTININ

1((1)-0-2)

K1, K3, K6, K7, K11, K13, K14
S3, 54, S6, S7, S8, S11, S13, S14, S15, S17
A2, A6, AT, Ald

319-505 wAlulag¥INNVed
Tulanadwes

3((3)-0-6)

K6, K11, K14
S1, S6, S8, S11, 513, 514, 515, S17
Al, A6, A7, Al4

319-506 sqm'iﬂﬂmim’maauLLazm\g%’ﬂﬁma 9((8)-3-16) | K1, K3, K4, K7, K11, K13, K14, K15
fuguesdidin S1, S5, S6, S7, S8, S17
Al, A3, A5, A9, Al4
319-507 YA UfUANISIESUTINYe 5((4)-3-8) | K1, K3, K4, K7, K11, K12, K13, K14, K16
Flanadmsun1sivy S1, S5, 57, S8, 510, S11, S13, S15, S17
AL, A6, AT A9, Al4
319-508 YnIvnnAlulagTinnvesdan 5((4)-3-8) | K1, K2, K3, K6, K7, K11, K12, K13, K14, K15
wazn15UsTEnAly S1, S5, S8, 510, S17
Al, A2, A5, A6
344-563 izuuﬁ]’mmsgmﬁaa&a 3((3)-0-6) | K4, K9, K11, K13
S6, S7, S9, S14
Al, A6, Ald
344-564 MIAUALTBYA 3((3)-0-6) | K1, K8, K10, K11
S2, 53, 59, 510, S11, S13, S14
Al, A3, A6, A8, A9, Ald
344-571 UnyayrUsehivg 3((3)-0-6) | K4, K9, K11, K13, K15, K16
S2, S5, 56, 59, S11, S13, S14
A2, A6, AT, All, A13, Ald, Al6, A18
347-531 a@nnain1nuagselieuinivy 4((3)-2-7) | K1, K5, K11, K12, K13

S1, S6, 510, S14
Al, A2, A5, A9, Ald
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518291 / YAIY

Knowledge / Attitude / Skill

347-532 adauszenAdniun1sIve

3((3)-0-6)

K1, K3, K5, K7, K11, K12, K13
S3, S6, S7, 59, S10
Al, A7, A9, Al4

660-711 USTYuazising1n1si9enia
NUALNNOFERS

2((2)-0-4)

K3, K5, K6, K11, K12, K13, K14
S3, 54, S6, S7, 510, S14
Al, A2, A3, A8, A9, Al4

660-791 NSHNNLLALLTAREANIUINUINE

2((1)-3-2)

K1, K2, K3, K4, K5, K7, K11, K13, K14, K15,

NNAITUNNE K16
S1, S5, S6, S7, S8, S11, S13, 514, S15, S17
Al, A4, A5, A6, A7, Al1, A13, Al4, A15, A16
fuuun
318-672 fUNWIMNNTIINLULANAUAE 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taansauna 2 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
S15, 516
Al, A2, Ad, A10, Al1, A12, Al14
318-673 fUNWIMNNTIINLULANAUAE 1(0-2-1) | K1, K3, K&, K5, K8, K10, K11, K12, K13
Transanine 3 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
S15, 516
Al, A2, Ad, A10, Al1, A12, Al14
318-674 FUNWIMNNTIINLULANAKAE 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taansauna 4 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
S15, 516
Al, A2, Ad, A10, Al11, A12, Al14
318-675 dUNWIMNNNTIINLULANAUAE 1(0-2-1) | K1, K3, K&, K5, K8, K10, K11, K12, K13
Taansanne 5 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
S15, 516
Al, A2, Ad, A10, Al11, A12, Al14
318-676 FUNWIMNNTIINLULANAUAE 1(0-2-1) | K1, K3, K&, K5, K8, K10, K11, K12, K13

Iyansaund 6

S1, 52, S5, S6, 59, 510, S11, S12, 513, 514,
515, 516
Al, A2, A4, A10, Al1, A12, Al4
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518291 / YAIY

Knowledge / Attitude / Skill

318-677 53J1Jmmq%ﬁmaﬂmaqat,l,az 1(0-2-1) | K1, K3, Kd, K5, K8, K10, K11, K12, K13
Taansauwme 7 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
515, S16
Al, A2, A4, A10, A1, A12, Al4
318-678 ﬁuumm%ﬁmaﬂmaqauaz 1(0-2-1) | K1, K3, Kd, K5, K8, K10, K11, K12, K13
Taansauwme 8 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
515, S16
Al, A2, A4, A10, A1, A12, Al4
AN
319-691 Ingrtnus 48(0-144-0) | K1-K16
$1-517
A1-A18
319-692 INY1TUNUS 72(0-216-0) | K1-K16
S1-517

Al1-A18
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UIgygutan
518791 / YA Knowledge / Attitude / Skill
NUINIYIUIAY
318-501 wiAlulagvesdu 2((2)-0-4) | K1, K2, K3, K4, K7, K11, K15, K16, K17
S1, S3, S6, S7, S8, 514, S15
Al, A3, A5, A7, Al6, A19
318-502 wialulagyadluiinduay 2((2)-0-4) | K1, K3, K4, K7, K11, K14, K15, K16, K17
Wshleding 51,53, 54, S5, S6, 57, 58, 510, S11, 513,
S14, S17
Al, A2, A3, Ad, A5, A7, A8, A9, Al1, Al3,
A15, A6, A18, A19
318-503 FransaumnadmIvATIziveya 2((1)-2-3) | K1, K4, K9, K11, K13
neTInmuIalng] S1,S3, 54, S11, 513, S14
Al, A3, A5, A6, Ald
318-504 NMSLVYUNNINGIAERS 1((1)-0-2) | K1, K5, K8, K10, K11, K12, K13
2, S3, S6, 59, S10, S12, 514, S16
Al, A2, A3, A9, A10, Al1, Ald
318-671 dUnUIMTIINUNLaNALAL 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Tagsaun 1 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
515, 516
Al, A2, Ad, A8, A10, Al1, A12, Ald
nUINIVILADN
318-505 AdiTInd1anufionisvnass 4((4)-0-8) | K1, K2, K3, K5, K6, K7, K11, K12, K13, K14
$3, 57, S8, S14
A2, A5, A7, A8, Al4
318-506 N1SKARLUSAUGNNAL 2((2)-0-4) | K1, K3, K6, K7, K11, K13, K14, K15, K16, K17
S1, S4, S5, S6, S7, S8, S11, 513
A2, A3, A5, A6, A7, Al1, A13, Ald, A15, Al6,
A19
318-507 niwdaunalayan 1((1)-0-2) | K1, K6, K8, K10, K11, K12, K13

S1, 52, 83, 57, 59, 510, S14
Ad, A5, AT, A9, A10, Al1, Al4
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5189291 / YAIY

Knowledge / Attitude / Skill

318-508 UNUIMNNSVNUYBIRLUTNE 2((2)-0-4) | K1, K2, K4, K11, K13
S1, S3, S7
Al, A2, Ad, A5, Al4
318-509 F7INEITEUU 2((1)-2-3) | K1, K4, K9, K11, K12, K13
S1, S3, S6, S7, S14
Al, A3, Ad, A6, A9, Ald
318-510 wialuladuazirinssuaasluseiu 2((2)-0-4) | K1, K3, K6, K7, K11, K15, K16, K17
S3, 54, S5, 56, S7, S8, S11, 513, S14
A2, A3, A5, Al1, Al16, A19
318-511 FInenlaananaziiug 3((2)-3-4) | K1, K3, K4, K7, K11, K15, K16, K17
ArnnssumEns S1, 53, 54, S6, 57, S8, S11, S13, 514
Al, A3, A5, Al1, A16, A19
318-512 MSHRUNLONALISANNSU 2((1)-2-3) | K1, K4, K8, K9, K11, K13
Taensaune S1,'S3, S5, S6, S14,
Al, A3, Ad, A6, A7, Ald
318-513 Myviunilasdayanis 2((1)-2-3) | K1, K4, K5, K9, K11, K13
Yrgnsaune S1, 56,57, S14
Al, A3, A5, A9, Al4d
318-514 N1SIANISVIINYITLUUTEAY 2((2)-0-4) | ke, K15, K16, K17
BEGRAIEREY S1, S5, S5, S6, S11, S13, S14
A2, Ad, A6, Al15, Al16, A19
318-515 welulading 2((2)-0-4) | K2, K6, K7, K11, K14
S1, 53, 57, 514
Al, A6, A13
318-516 %’Jmiaul,mﬁw%wﬁﬁm’fu 2((1)-2-3) | K1, K4, K11, K13
S2, 53, 54, S7, 514
Al, A3, A6, Al4
318-517 ANUFUNUTTLNIN@MThazEU 2((2)-0-4) | K1, K6, K11, K14

S1, 83, 57, 59, 514
Al, A2, A5, Al4
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519791 / YA

Knowledge / Attitude / Skill

318-518 Frasaunaansuledng 2((1)-2-3) | K1, K2, K3, K4, K9, K11, K13
S1, S3, 57, 514
Al, A3, A6, Al4
318-519 M15LWUlUSULATY Python @113y 2((1)-2-3) | K1, K4, K9, K11, K13
Fransaumne S1, S3, S5, S6, S9, S14
Al, A3, A6, A7, Ald
318-520 FI@ANTEUNANINITWNNGF 1Y 2((1)-2-3) | K1, K2, K4, K11, K13
AATIERAVILLANFANVINUTNTTY S5.57.59, 514
A2, Ad, A5, Al4
318-521 lunusyang 2((1)-3-2) | K1, K2, K4, K5, K9, K11, K13
S3, 57,59, S14
Al, A2, Ad, A5, A13
318-522 winnssumstaluiana 2((2)-0-8) | K1, K3, K6, K7, K8, K11, K12, K15, K16, K17
S1, S5, S6, S7, S8, S11, S13, 514
A3, A4, A5, A6, A7, A8, Al1, Al6, Al7, AlS,
A19
318-523 in3omsnelananadigs 2((2)-0-8) | K1, K3, Ka, K7, K11, K12, K15, K16, K17
S1, S3, S5, S6, S8, S11, S13, 514
Al, A6, A8, A9, Al11, A18, A19
318-681 WteiiAyn9TIINLULANALAE 1((1)-0-2) | K1, K3, K&, K11, K12, K15, K16, K17
Tagsaune 1 S1, S5, 56, S7, S8, 59
Al, A3, A5, A8, A15, A18, A19
318-682 WteilAyn19TIINLUANAKAE 1((1)-0-2) | K1, K3, K&, K11, K12, K15, K16, K17
Tagnsaune 2 S1, 56, S7, $9, S11, 513, 514
Al, A3, A5, A8, A15, A18, A19
319-501 61161360'1?1’133Lﬂ'ﬁ’wﬁmwmmmhww 5((4)-2-9) | K1, K2, K3, Kd, K7, K11, K14, K15, K16
WugnssudmsuUssenAldaumnIen S3, 54, S6, S7, S9, S11, S13, 514, 515, 517
SIS Al, A2, A5, A7, A13, A6, A17, A19
319-502 1161%'1%’;miaummﬁamiﬁﬂm 5((4)-2-9) | K1, K2, K4, K9, K11, K14, K15, K16, K17

TAs9Es 19l USAULAY 15BN UULN

S3, 56, S7, S11, 513, 514, 515, S17
A3, Ad, A5, A6, A7, Al13, Al6, Al19
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Knowledge / Attitude / Skill

319-503 NFAOAUVNGINENANERS 2((1)-2-3) | K1, K4, K5, K8, K10, K11, K12, K13
S2, S5, S6, 59, S10, S11, S12, 513, S14, S15,
S16, S17
Al, A2, A3, A8, A9, A10, All, A12, Al4
319-504 AMUUaAAENITINN 1((1)-0-2) | K1, K3, K6, K7, K11, K13, K14
S3, 54, S6, S7, S8, S11, 513, S14, S15, S17
A2, A6, A7, Ald
319-505 WALUlagyINNYDY 3((3)-0-6) | K6, K11, K14
luleweduies S1, S6, S8, S11, 513, 514, S15, S17
Al, A6, A7, Ald
319-506 YAIVININTIAADURALDYTN YA 9((8)-3-16) | K1, K3, K4, K7, K11, K13, K14, K15, K17
iuguasdedldio 51, 55, 56, 57, 8, S17
Al, A3, A5, A9, Al4, A19
319-507 iU uRNsLETIYINYy 5((4)-3-8) | K1, K2, K3, K4, K7, K11, K13, K15, K16
Fluanadmsunsivy S1,S3. S5, S6, S7, S8, S17
Al, A3, A5, A6, A7, A8, A9, Al4d, A19
319-508 Y3y nnAlulagTInnvedadiay 5((4)-3-8) | K1, K2, K3, K6,K7, K11, K13, K14
nsuswynald S1, S5, S6, 57, S8, S15, S17
Al, A3, A5, A6, A9, Al4, A19
344-563 iwu%’@migmﬁﬁaga 3((3)-0-6) | K4, K9, K11, K13
S6, S7, 59, S14
Al, A6, Al4
344-564 MydUAUTaYA 3((3)-0-6) | K1, K8, K10, K11
S2, 53, 59, 510, S11, S13, 514
Al, A3, A6, A8, A9, Al4
344-571 Yy 1Usehivg 3((3)-0-6) | Ka, K9, K11, K13, K15, K16, K17
S2, S5, S6, 59, S11, S13, S14
A2, A6, A7, Al1, A13, Al4, Al6, Al18, A19
347-531 @nauin1nagselieulnivey 4((3)-2-7) | K1, K5, K11, K12, K13

S1, S6, 510, S14
Al, A2, A5, A9, Ald
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347-532 giAuseenAdmTuN1TIdY 3((3)-0-6) | K1, K3, K5, K7, K11, K12, K13
S3, 56, 57, 59, S10
Al, A7, A9, Ald
660-711 USTLaz s aneInITIgun1eviug 2((2)-0-4) | K3, K5, K6, K11, K12, K13, K14
UNNEAEnS $3, 54, S6, S7, 510, 514
A1, A2, A3, A8, A9, Al4
660-791 MstnziasaraadaluauITens 2((1)-3-2) | K1, K2, K3, K4, K5, K7, K11, K13, K14, K15,
ATWNNE K16, K17
S1, S5, S6, S7, S8, S11, S13, S14, S15, S17
A1, Ad, A5, A6, A7, Al1, A13, Al4, A5, Al6,
A19
fuuun
318-672 é’mmmq%ﬁmﬂmaqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taanseune 2 S1, 52, S5, S6, S9, S10, S11, 512, S13, 514,
S15, 516
Al, A2, Ad, A10, Al1, A12, Ald
318-673 é’mumw%ﬁwm‘lmmqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taanseune 3 S1, 52, S5, S6, S9, S10, S11, 512, S13, 514,
S15, 516
Al, A2, Ad, A10, Al1, A12, Ald
318-674 é’mmmq%ﬁmﬂmaqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taanseuina 4 S1, 52, S5, S6, S9, S10, S11, 512, S13, 514,
S15, 516
Al, A2, Ad, A10, Al1, A12, Ald
318-675 é’mumw%ﬁwm‘lmmqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taanseuina 5 S1, 52, S5, S6, S9, S10, S11, 512, S13, 514,
S15, 516
A1, A2, Ad, A10, Al1, A12, Ald
318-676 é’mumw%ﬁwm‘lmaqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13

Iransauna 6
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Knowledge / Attitude / Skill

S1, 52, S5, S6, 59, 510, S11, 512, 513, 514,
S15, 516
Al, A2, A4, A10, Al1, A12, Al4

318-677 é’mmmq%ﬁmﬂmaqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taanseumne 7 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
515, 516
Al, A2, A4, A10, Al1, A12, Al4
318-678 é’mumw%ﬁwm‘lmaqauaz 1(0-2-1) | K1, K3, K4, K5, K8, K10, K11, K12, K13
Taanseune 8 S1, S2, S5, S6, S9, S10, S11, S12, S13, S14,
515, 516
Al, A2, A4, A10, Al1, A12, Al4
einus
319-693 INYITNUS 36(0-108-0) | K1-K17
$1-517
A1-A19
319-694 Ing1tnus 48(0-144-0) | K1-K17
$1-517

A1-A19
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Useyeyin
e TUvaNgNS 36 ynhwin
neAmfidansfnwudaysannistunisiinu wil)
1) Wi nl 36 e Andudouay 100 vesdnunheinseivlunangns
2) UKy N2 30 vulein Aniluiosas 83 wesduumheinmevilundngns
%’aUasﬁ%’ﬂmiﬁmenL%egimﬂnﬂiﬁunﬂsﬁﬂeﬂu (Work Integrated Learning : WilL)
nsfivue | nsiSeu | auia nsEinauiiiy méngassouiu | winaw  pisussgli | UjdReu pnsin
S S N SR M. Uszaumisel | adudu | Anwn MsBeuivEe  pudInetdeuas| Bnvialud  phewnte | aeswn PRI
nou N3 QUL RAFINNTTH VD n1sinlanie REVEE
n1sAN® 91197U WOANTIUNNG PNUNIY AU dsanns
ey Hnay Seunges)
318-521 Flunseng 2((1)-3-2) v
318-522 WiNNTIUNTILaNa 2((2)-0-4) v
318-523 1ATIMINELLANATUES 2((2)-0-4) v
eiinus
319-691 Ineinus 24(0-72-0) v
319-692 Inenilwus 36(0-108-0) 4

NUBLYA)

yY5NMsAUNSNY (Work Integrated Learning : WiL) 9 Uuuuléil http:

AN MIIANTANYUTIYTUINTAUMTINGU (Work Integrated Learning : WiL)

wingndeimvualinnrdnansinnsiieunisaeunuy WL lideeniisevay 50 vesdumheiasedvilundngss awnsadigidninanuvesnsinnisiny g

www.eduservice.psu.ac.th/index.ohp/agencies-sub/curriculum-unit-sub?id=171 %398 A13179
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Usgueyan
e lundngns 48 uag/vise 72 mhenn
MEIMIaNsAnwIdysANIsiun ST (Wib)
1) wuu 1.1 48 mhgin Anduforar 100  vesdnunheinmedslunangns
2) uuu 2.1 42 mhgin Anuforar  87.5 wesdhuwunbeinseiylundngns
3) LUU 2.2 54 mhena Aadudesaz 75 wveshwiumbheinnelyilundnans
SovaridnnsANYILTIYIUINITAUNISINGIL (Work Integrated Learning : WiL)
NsAvue | NSsBY | duia nsfinauiiidiy méngassouiu | winew  pisusseli | UfdReu s
v o 4 oa o e Uszaumisal | adudu | Anwn MsBeudvEe  puInedeuas| ndalud  phewnse | ateswn UHUROIUAS
SWET19791 / 9518791 / Iwunilena @ . . )
nau 13 A1AANIY E;Iﬂﬁ']‘lﬂf‘lii&l %39 N1sHNLANIE NI8NaY
nN15ANE 91197U WHANTIUNNT G I R TV dsanns
ey Hnaw Seunge))
318-521 Flundsens 2((1)-3-2) 4
318-522 WiNNTIUNTILLLaNa 2((2)-0-4) v
318-523 \Asoevaneluianadued 2((2)-0-4) v
Inentinug
319-693 enilnus 36(0-108-0) 4
319-694 Ieniinug 48(0-144-0) 4

RU8L%RA

wIngraeivualinnmangasiansiteunsasuiuy WL lidesninsesas 50 vesduiumihieinsiedulundngns aunsaiing

o o w

[

=2

ANINAANNVDINITANNTTAN WL

Y3UIN15AUNIT99IU (Work Integrated  Learning : WiL) 9 jUwuula® http//www.eduservice psu.ac.th/index.php/agencies-sub/curriculum-unit-sub?id=171 #3%e A14911in

AU NMSIANISANYITYIUINITAUNTTYINAIU (Work Integrated  Learning : WiL)
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A-3 N34l Socially Engaged Program waswnéngns

1) néngnstinsaiuay (nMsaeu n15338 v3e du 1) TudnvazvanissauAniNi
SAULUUNUSHATUATUEIY (partnership) udaAy

véngmssaTiundatuififianuinruansonsininns awnsaaianuddeniinuen
sodsn LiielvussaTngusvasddndn ndnansaziinnusufieduvaigesdnmsianiadguasionyy
TneRanssueusiudednlngasdunmstaulandidosuiu Inewusiasitenusiudiosefiae
wdaudefnauiedagtuiensuuszaus luefin saasilarssn lefidesd denusudefunsuyszas
Tngldudnlandidefunsutseaus uasnsudssaslfounmedlindngnsaunsaldiuiivosnsy
Uszauaitelitindnwlsvivineinug waginanudiusisaniu aunseiishutagiuanusmiiodunsy
UszasiinrndugUssmuesadaauaindsdu Taosaas. Tlarssm lwfifiesh wosnaas. ua1d 294
anngasan Idnfofunsuusvaslunsdlandifoionsdgmmisiulseas aunssishnfureny
Wenelalasinis “Utilization of Thailand local genetic resources to develop novel farmed
fish for global market” %ﬂﬁ%mquﬁ]’m Japan International Cooperation Agency (JICA) Fadu
psAnsvesiUAUTEINAd Y Imaﬁﬁfﬂﬁﬂwﬁzﬁuﬁ’msﬁmﬁﬂmﬁ”’w%@@ﬂwLLazU%igigﬂLaﬂiwé’ﬂqm
Ju

wangasidanunvansuyszaslun1svininertinus udadnliifidesvgyiliausnwmduindne

Y

F3delulasenig uwaglandideiilagnldiluiidednerdnusveatindnyt lnensudssusly

eX2p

Tusgninansyineninusaneie

wanNINMIIBNUNIATILA Vdngasdullanusiuiledumbeauniaensu lagiusin il

[ Ly

anusuiiolulagiude UsEn Bifa a3u e wazuiem luloudndiwa Inenandngasiinisimun

(%
<~ a

TandIFegauiuusenluiitensiauilyeqdunsdd msuges LAY 1M1 TLaTN1T3ATILANGY

v 1 1

aunIdludeninaniaveimsmemaila Metagenomics Ine1uidesingan aganelanisauaves

Y

A IS £ L3

HELAT. N5E 1BEINgReINT warsA.AS. FladTsas LwRiesh lneuienavativayuinieile Agin

9

=

wazsuUszanalunITesudeunis@nuintdnAnw

2) nsidusiudruniudes 1 Ravsleniswiuuiifeadomnineg (mutual benefit)

Mneuilefunsulsznmdngnsansniiandiesmameidssdn i dldsuannsy
UszanaiauUiulaiaioanisidssdn i dldunsgiuluaouilveandngasld silfnisyi
Ingdnusvesindnuvhldaznnuarsiniietu dndnuilaunsinuluamsathanusilas
atanuisslmiqiefumafunsimuyssasesUssme uananinisindngnadluynidn
aseausmiletunsuysvaussaudluefin vililutagtuinisveeanusufiessnitansudseasiu
miageudy 9 lusivendofiuaniy wulassnisnsfmuininnzifesfmeLavesnme

'
fa o v = o o % a

WemaniduiugudITouasinuUssnaeiliaga FadidnAnwiseaudsgainvemangasiaty
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Wuiadeingrdnus swdmsausineman sty dideiggaunisinizidesuameian

aaUsznalUliauiiunsulssudnme ilinismnzidgadmeiaveinsulseusdissuunaay

YauzAnIsaUIlangIdesuduusem iia asu 3199 wazuSenlulawdndwa Tudanis

a a6 o U 1 a (3 ! £

W weduniddnsugesiavemisiasn1sinszingudunsdludendnainiaveiniseie

raa

waila Metagenomics Milvindngnslaosdauiiavsanfusidoaunislminfiszavsamannsa
NARTNER N rgdaiuduusnTIvinisvesrsle uaﬂmﬂﬁé’ammiamaﬂﬂmﬂmml@miﬁfﬂu

N139AN15L38UN5AOULUY Problem-based learning wialiin@nwilaviutianisussendldasa

3

ﬂ'J’]ll'ﬁVlLiEJ‘LJlI’]IUﬂ'ﬁLLﬂ{jfUﬁWi'JlJi]\‘iﬂWi NWU‘W@'N&I'J“UWﬂ’]'ﬁLLﬁ“’%@ﬂ‘Wﬁ‘U@i/@Uﬂ‘V]ﬁ‘UG‘]i Tusuwes

a a

ftusfinsfldsusslovdldmideqduniandusyansnmassmunnudesnsldnuiasTansing /oy
avdtnssauiy warlueuwandsfinuiiudeludumsiauinisussandldidedananalunisada
HanAduasus e ly
3) nsuaniUAsusuiduiu naonaulRanauiunis (scholarship)
nsfuievemdngasuaraiuing lnvdlng nanansezldnisldaiug vinve uavaiy
Fnquewiudu eswiuSeuiuazudym luswanmdngsiununuigdniusmiuiunsy
UsznauazelfiAnnanuneiennisdinsu o1fiuusununsiam s sauareyintans

Wuguamarswuy Fuduanuiden AusIuiuYes NA.Ag. 1 WAaINgITTULaznAnwIUTYN

fa o v L H

L8N i’)llﬂUﬂUEJ’J‘ﬂEJLLEWWGlJUWﬂ’]iLWW LaEJ\‘iﬁ 113 LR 12 GIXBR) ﬂ’]iﬁ@“‘l\l’]ﬂ’]iLW’]gﬁ‘Uﬁ:LLagﬂﬂi

'
Ay a o A !

FueyinuaeiugiurtiodadumAdeiduiusmiures saes. Slarssa Tviifesd uas wens.
uaf wdangIssas dndnwiuSaanlnuasien uiunsuyseae

Tun1siaulangITeis 0l mnN U LA UNI A S UL 08LAYEIMITUAL NITIATITANGY

+

aunsdludendnaniavermismeinaila Metagenomics  assdutiuTvaziiniuinuszuy

]

a

iw3esdnsnalumsudniedemsiniedunidaniavemsuddainesdaiuiiuiieqaunion

q

ud)}

[

Usgdnsnmuazanngiimnganlunsviindes sudansiiengiieseinguadunidlulensing

a

minasaseusesuds Jihliiaaunulieduiundnansiiesanndnansiesdninuiuazaiy

Y

N v 1 a

Weanglulandidedenanidusgafislainisinidesiuiu auldiideqduniduastoyanaungy

q

a a e A aov v ° al o+ A o o ' ' Y
AunIdmunUIEnseinsuazausainluldlueenuuuassmdindeiiiodndnmiiesaluls
1) wanuiialude 3 dnansenuredsaunuszidiuld (social impact)

nansznunedsnuiiiiuladaveindngasonisasanuidenduuissudu weliiine

[

Ustlogidodeny lnandngnsasimanuivinisseauuiungfls wagimuitdndnwdadednduy
o o e a o a a 5 = ' A o -
yaansniinunmveslseimalaginfnwinvininerdnusineiaiiusiudedunsudssug 1oy

nsAnwausaluUTEnoueTNLazasenEITeluauIAg YauLREINUIIRRRUNTE wasloyanis

1 [y

AT RNaNAUNS STV ﬂﬁﬁiWW‘UW‘UﬂNﬂUUiUV]IUﬂ’]iiuUUMNﬂ“LJEJR]’]ﬂLm&#’e)’m’ﬁ anunsatlule

9 9
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A-4 LUUNBINLENITREAZYRINTEUIUNTIANTSBUSvasUsa Y lundngnsnasiaun153AN15I38u3UUULBaIN (Active learning)

NI iaaeulunangns 56 3763
TUIUTYINNIANTTEUTUUULIIN (Active learning) 56 3783 Andusevas
Iuungdnililadansiteuiiuudegn (Active leaming) 0 183

[

187391 lneiisvazideneall

(% =]

ayudnuIuTgInniUagaulasan NIANTSISEUSLUULENGN (Active learning) .54

100 vessedwiluvdnans

a @ Y a v
Anlusaeay .0 ‘UEN'i’IEJ']BZﬁIUﬁaiji
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$09az2INITUIUNTIANTTFBUUUULTN (active learning) uaz N1siANTSRBUUUUNGEY
- T —— - Lailéidnns
398ATYDIIINTTIANTLIBUIUUULTIIN SyyseEay | 99 . .
‘ Y 138U
- o 4 - . A Project | Problem UL N®ENSEUILASAR Social Bnsoue UVBNNTT VYT -
SUEII18YY/ADI183Y/NUWAA . i, . X . WUULZSSN
based Based LU case based, team based, engagement | (72Y3oUAs INNIIIYU 100
A A A . (seutna)
learning | learning scenario based Jo8ag) LL‘U‘U‘V]E]‘H@ v
Bmsdansseus Jovay
(szy)
NUINIVIUIAY
318-501 wialuladvesduy 2((2)-0-4) Case based/activity
50 50 100
based
318-502 wialuladysdluiinduazlusiloding 2((2)-0-9) Case based/activity
50 50 100
based
318-503 FyansauwmaAdmiviinseideyanis@inmewin | 2(1)-2-3)
) 50 50 100
Y
318-504 MWUMLY IAERS 1((1)-0-2) Case based/activity | 50 50 100
based
318-671 dunwmMaTVIneluanauardansaume 1 1(0-2-1) Case based/activity | 100 0 100
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$99aYRINTTUIUNTIANTSITBUSUUULTLIN (active learning) Uag MIdanisiFeuiuuunges)

” = v a4 % A ,, Lilddanns
$ovazvadditn1sdnnisiseuiuuuldein szufosaz | 99 ..
iR Aese3umiasia Project | Problem %LUULﬁuﬁﬂH:ﬂi:U?umiﬁ(ﬂ Social Fsdug | VOINT founz LL‘UL:JE:;in
based | Based WU case based, team based, | engagement | (s¥yIsuar |IANsiTeus | 100 )
learning | learning scenario based Sogaz) LLUUWQ“{]‘ (5&’7.7/“4@%?)
']ﬁﬂ']ﬁ’\]ﬂﬂ'ﬁﬁ&lug IDYRY
(39y)
based

RUIAIV AN

318-505 AsliTAndranuion1snaass 4((4)-0-8) 50 100
318-506 MInaAlUsAUgNHAY 2((2)-0-4) 50 100
318-507 ninegaun e 1((1)-0-2) 50 100
318-508 UNUMNISINUYesdluiing 2((2)-0-4) 50 100
318-509 §1IN815EUY 2((1)-2-3) 50 50 100
318-510 wialuladuazimnssuvaslushiu 2((2)-0-4) Case based 50 50 100
318-511 ingnluianauaziugimnssumans 3((2)-3-4) Case based 50 50 100
318-512 MsimuIgenNAwIsSamTUTIa TaUmA 2((1)-2-3) 50 50 100
318-513 Myviimilesdeyanadiansauna 2((1)-2-3) 50 50 100
318-514 N15IANTVIINYITLUUTLAURAAIMNTTU 2((2)-0-4) 50 100
318-515 wealuladind 2((2)-0-4) Case based 50 50 100
318-516 FrensanmAd M UgGudy 2((1)-2-3) 50 50 100
318-517 ANUANWUSTZNINOTHAZEU 2((2)-0-4) 10 Case based 40 50 100
318-518 Transaumadusuloding 2((1)-2-3) 50 50 100
318-519 n5ifgulusinsu Python @usudiansaumne 2((1)-2-3) 50 50 100
318-520 FIATAUNANNTUNNGAMTUIATIZHAIL 2((1)-2-3) 50 50 100
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$99aYRINTTUIUNTIANTSITBUSUUULTLIN (active learning) Uag MIdanisiFeuiuuunges)

y —— ~ Lailgdanns
398A3YBIIONITINNTTIYUUUULTIIN syysevay | I o .
Y 1J8U3
v a4 - .- Project | Problem RUULTILYINBENIZUIUNTTAR Social ABnsoue UYINI ERNLH -
INEYIVV/ARIWIVV/%UENA . . . WUULBSSN
based Based LU case based, team based, engagement | (3¥yI5Uaz AANITLILUJ 100
. . . 5 (52YLinpa)
learning | learning scenario based Jo8ag) LL‘U‘U‘WQ‘Uﬁ L
Basdansseus Sovay
(39y)
UANFININUTNTTY
318-521 Flunuseng 2((1)-3-2) 10 20 Cased based 20 50 100
318-522 uinnssuMaBIlana 2((2)-0-4) 20 30 50 100
318-523 Lﬂ'%'awmaimaqasﬂuuqq 2((2)-0-4) 50 50 100
318-681 WtafiAunaiinenluanawasdiansaunea 1 1((1)-0-2) Case based/activity
50 50 100
based
318-682 WteiiAunagIne luanatar e saume 2 1((1)-0-2) Case based/activity
50 50 100
based
319-501 éqfﬂfnﬂmﬁmiwﬁmmLLmﬂmqmqﬁuqﬂﬁu 5((4)-2-9)
. 3 ) . 50 50 100
dmsuussgndlgaumniaiunisunme
319-502 yAvasaumaiionsinyilasiainslsiu 5((4)-2-9)
50 50 100
WAZNITODNUUEYN
319-503 MsAeANUMBnerans 2((1)-2-3) Case based/activity
50 50 100
based
319-504 ANUUADANENITININ 1((1)-0-2) Case based/activity
50 50 100
based
319-505 wiAluladTinnveslulonediues 3((3)-0-6) Activity based 50 50 100
319-506 YAIYININTINADULALBYSNYALTUTVDS
o 9((8)-3-16) Activity based 50 50 100
dalivin
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$99aYRINTTUIUNTIANTSITBUSUUULTLIN (active learning) Uag MIdanisiFeuiuuunges)

y —— ~ Lailgdanns
39YAZYDINDNTIANTEIUTUVULTIIN syyesay | 97 “
. U3
v a4 - .- Project | Problem RUULTILYINBENIZUIUNTTAR Social ABnsoue UYINI ERNLH -
a8/ B8 u/muein . » o e wuuLBegn
based Based LU case based, team based, engagement | (3¥yI5Uaz AANITLILUJ 100
, , , y (F2Ysgna)
learning | learning scenario based Jo8ag) LL‘U‘U‘WQ‘Uﬁ L
Basdansseus Sovay
(39y)
319-507 v GuRnsiatuvinwetluanadmsuns 5((4)-3-8) Activity based 50 50 100
RR
319-508 v unalulagtinmvesBanuaznsUsvendld | 5((4)-3-8) Activity based 50 50 100
344-563 spuudnn1sgiudeya 3((3)-0-6) Activity based 50 50 100
344-564 N13AUAUTDYA 3((3)-0-6) Activity based 50 50 100
344-571 Ygyay1Uszhvg 3((3)-0-6) Activity based 50 50 100
347-531 gdaTnnInazszidyuiniie 4((3)-2-7) Activity based 50 50 100
347-532 afAuszenddmiuNTIve 3((3)-0-6) Activity based 50 50 100
660-711 U5y LagisanennTIsenaviuaLwneaA1ans 2((2)-0-4) Activity based 50 50 100
660-791 MIWIZIEBLTaRdRITIUNUITENIINI TN 2((1)-3-2) Activity based 50 50 100
NUINTVIFUNUN
318-672 FuNWMNTINelaanakasiansaume 2 1(0-2-1) Case based/activity
100 0 100
based
318-673 AuNWIMNTVINelaanauasdansaume 3 1(0-2-1) Case based/activity
100 0 100
based
318-674 AuNWMTVINelaanaLasdansaume 4 1(0-2-1) Case based/activity
100 0 100
based
318-675 AuNWIMNTVINelaanakasdansaume 5 1(0-2-1) Case based/activity
100 0 100

based
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$99aYRINTTUIUNTIANTSITBUSUUULTLIN (active learning) Uag MIdanisiFeuiuuunges)

y —— ~ Lailgdanns
398ATYDIIDNTITIANTLIYUIUUULTISN SYYseURE | 97 o
Y LSEUS
v a4 - .- Project | Problem RUULTILYINBENIZUIUNTTAR Social ABnsoue UYINI ERNLH -
SNATIYIY/AI18IV /NN . N . X . LUULTEIN
based Based LU case based, team based, engagement | (3¥yI5Uaz AANITLILUJ 100
. . . . (seuLnna)
learning | learning scenario based Jo8ag) LL‘U‘U‘WQ‘Uﬁ L
Basdansseus Sovay
(39y)
318-676 AUNWIMNTVINLaanakasdIaTaume 6 1(0-2-1) Case based/activity
100 0 100
based
318-677 duNwMNTVIneluanauazdansaume 7 1(0-2-1) Case based/activity
100 0 100
based
318-678 duNWMNTVINeluanaiazdiansaume 8 1(0-2-1) Case based/activity
100 0 100
based
Ingiwus
319-691 Ienfinus 24(0-72-0) 80 20 0 100
319-692 Angfinus 36(0-108-0) 80 20 0 100
319-693 INeninus 36(0-108-0) | 80 20 0 100
319-694 INeninus 48(0-144-0) | 80 20 0 100

RU8L%R

Soazvomnewiy/yniviusnglundnans na

wningndeimualisglvdesdanisiseuiiuuidegn (active learning) litloaninesaz 50 vasduudilusmumhieinnguiuazuanin1sn1szny

o
g

i ndnam

£ [

INDIIANTTLITUY

a ¥

WUULBIN (active learning) laitfosnin Seuas 70 vassedulundngns
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¥ - Hayndvn Mi2efin A8 UNEYAIU HAANSNI5538UVRIYATV nanssumsiansien; | Iemsiauasusiiiung
319-501 YAnIMsIATIEh | 5(@-2-9) | maluladndnild@nuiilun nns| - ansaesuendnmsadnfidule | - msBounmsaouuuy - MyApUTD LY
ANULANFNINIIHUTNTTY afnfoue Uisengnld wazweiln | UiAse1gnle wasmafinlunis| active learning wuu - MsaeuMAYHURNIS
dmsudszynaldaunienu TUN1IATIADUNITUARNIDDNUDIBU |  ATIvdUNITUEnIenuesduld | problem-based - MauAlandUaymeag
ASUING nseudIRUALOULBLUULTLABS [ - @1u19aldlusuAsuN19A1U | learmning case-based auoslutuidou

Module: Genetic Variant
Analysis for Medical
Application

miémﬁwﬁuﬁlﬁmamEJé'T’us]ai’m’m
1n mssudduiiduelugaiia
AIAIUANAMAINEIAURLS UL N3
WawuUa N15daSeeannuaLouLe
N1INIAMUUANAN R UTNTTY
N1TMSIADUAITULANKAIINI Y
WUFNTTU ANUUANANITUTNTT
WUUATE NTIATIZNAILLANAI
nugnssuineliialsa nns
FATIEARIATINUANAIIN
WugnssuinelfiAalsaseisnisd
@

The key genomic technologies,
DNA extraction; polymerase chain
reaction; real-time PCR; sanger
sequencing;next-generation
sequencing; third-generation

sequencing; sequence read

Frasawn Al on1aIIuwANEI9
meiugnssuldegagnies
~ gunsednssiiiedavdinnany
WANFNIIRUgN UL
- ANN1RIATIEARIAMULANAN

nMeiugnsIufneliinlsald

learning aAiusetdym
LAENNIS

- UNSEUUHURNITUUULIY
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s9d - YaYAIY Mi2efin A8 UNEYAIU HAANSNI5538UVRIYATV nanssumsiansieu; | Iemsiauasusiiiung

quality control; sequence

assembly; sequence alignment;

variant calling; variant validation;

variant types; variant analysis for

diseases or disorders; genome-

wide association study
319-502 g3 Tvansaume | 5(4)-2-9) | anuduiussenindlassaiionaadl | - anansofdeyalassaiialsiu | - n1sSEUNITEOULUY - Mydeulelleu
ilonsAnulassaielusiu FuantAnianieninvesldsiu| ngudeyaiieviuinseiuas | active leaming 8T | - msaoumAUFoins
WATNITOBNKUUEN nann1sn1sduRurealUsiu|  LanHalensIfin Uy waenanng - msuitangdeymeme
Module: Protein and AuautRuazaamanivesoulel | - aunsaviuglasaine Ufuuds | - unSeuufoinisuouutis | auedutueu

Structural Bioinformatic for

Drug Design

F1udoyalaseasnalusiu nsuwans
LUUd809lUTAU A1TYiIUe
Tas9a519lUTAY LagN19RT19d0U
AATN MoankuULiBldsuLUas
Tassadnevedlusiu n1svituenns
JuiuszmIelusiudve AnudAsy
Y933AnssulUTAUADNITUNNE
ANUUADANYNINTININ

Chemical structure and physical
properties of proteins; concepts
of protein folds; properties and
kinetics of enzymes; protein

structure database; protein

LALIATIEVANUUIDD BB
LUUINRBIUSAUY
- @AUN9091809N5IUAUVR I UTAY

NSHAde!
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A8 UNEYAIU

HAANSNI5538UVRIYATV

NINTTUNITIANISITEUS

ad o/ a
2WN15INLATUILLUUNA

structure visualisation; protein
structure prediction and
validation; protein structure
modification; protein-drug
docking prediction; the impacts
of protein engineering in

medicine; biosafety

319-506 YAIVINTATIAEABU
wazeusNYaeNugUeIdliTIn
Module: Biodiversity,

Biomarker and Biobank

9((8)-3-16)

linesnunsluiana umaia
RAPD, AFLP, microsatellite, SSC
lunisfnwiAinuvainnalenig
FINNYDIAUNTES WY dnd Tude
Msduunaneuiuedsiidin nns
szymAreIdnifigiAToanung
laana Mnsuseiiiuadaudnfny

Y

VDIAYN Y

aaa a0 a

FalldInndnoLAsugna

o«

e oo

6

LATLYIDUSNG

9

=3

wagAnwINIIIAY
Shwranewuguesgdunsd iy dnd
Tngwadansudidanudeiazinaia
mamaluladfininasdelng

Study a biodiversity of
microorganism plants and
animals by Molecular markers

such as RAPD AFLP microsatellite

- @1U130VATIERANLAINTANE
mathamdosduls

- anansadnidoniatesneluiana
Wieldlunisnsaaaey aneiug
AaiTinle

- @ansaldwmadansudidenudslu

mMsfushaeiuguesdditinla

- NIFPUNTADULUY
project base WLag
problem base

- UMSEUUURNITLUULIAS

wazkuUen

- N3ADUTBITLY
- MsaeuMAUHURNIS
- maunlanddgmiaig

AULBIIUTULS U
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A8 UNEYAIU

HAANSNI5538UVRIYATV

NINTTUNITIANISITEUS

ad o/ a
2WN15INLATUILLUUNA

SSC, Molecular markers in
identification of microorganism
plants animal species and sex
determination in animals,
preservation genetic materials of
the important microorganisms
plants and animals by
cryopreservation and the other

Biotechnology techniques.

319-507 gaduUjuRnIsiasy
Winweluanadmniuniside
Module: Practical molecular

laboratory research skills

5((4)-3-8)

n1sldAIesiianiaingimansaiu
Fluiana nqulugiuveunaile
audluana Yuanisdluana

v

WUFIW 019 N1safnaITRUgNITH
fg015 Sealmiigens nslaaudu
Awe nswdnlusAugnuay

Use of molecular biology related
instruments, fundamental
principle of molecular biology
approaches, practice of basic
molecular biology laboratory,
including genetic material

extraction, PCR, realtime PCR,

DNA cloning, and recombinant

7

1) WhlawageSuruauinugiu
Yosinwene@iluanals.

2) anunselfindesilenenemanii
Aertesiudaluianalagnios
ALANIYINS.

3) a1unsaufuAmAatianiaga
Tuanaiifgadostuauissls

ANABIANUNANIYINTT

- NIFPUNTADULUY
project base Way
problem base

- UNSEUUHURNITUUULIY

wazkuUen

- @oUlellsu
- @AUNAUNUR
- whlandUgmagauies

Tutuseu
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s9d - YaYAIY Mi2efin A8 UNEYAIU HAANSNI5538UVRIYATV nanssumsiansieu; | Iemsiauasusiiiung
protein production
319-508 YA unAlULaE- 5(a)-38) | nslaaudananadingnuasludad | 1) Wilauazeduisauditugiu | 1. nisussee - goutellyuy
FINMVDITAAUALNTT waznsAntaen, TUstanaiadiagu YoIinweN1TLuanale. . MsHnUfURmailn - aauMAULUR
Ussgnald wazinouduuudiidutemalulad, | 2) aunsoldiedesdoinomanisl | UjdRns - uilangdaymmenuies
Module: Yeast n1swanlusaugnuanludad, \Aeatesfualuanaldgndos | 3. msldlusunsuma TutuSeu
Biotechnology and nsAnwidaniuleusa, n1sAnwn ANUNENIYINTS. Frarsauwme

Applications

= 13

gaviylausn, n1sUssgnaldBannia
ﬂ’]‘éLLWV]Fj, éﬁLLﬁﬂéjE]ll LY
ENEMINTTU

Cloning of plasmid DNA for Yeats
system and selection, Protoplast
fusion And recombinant DNA
technology, Recombinant Protein
expression in yeast, Yeast one-
hybrid, Yeast-two-hybrid, Yeast
Biotechnology  for  medical,
environmental and agricultural

applications

3) arunsadfuAmatianiada
luanafifetesivauisele

ONABIAIUVANIVING

. NANTIU active learning
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