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mAnsAnyggeu suudfeunnuaney 89 nsngiau
O wenu - nanswms/aug (TEW- e

= <) aa = a v
3o Wulumudsemaufiun1sfinuveaunnine1dewsens

2.2 aauvRvesgidfnen
AaauRTVvesiin@nwlidulumudetifuuminendewsms 119 nsAnyIszau
Uaudinfinw w.a. 2559 dasialuil
1. fiiAnwagsiesdnsanisinuseiuliyginisefisuiin anaatuaaufnui
N3ENINANEIBNIITUTes
2. lWngdadlnunuminnuvesmadaaniidnnn yuudlunsdianurasulansevinlag
=) a
ANUUTENM Y3EANNRRaYINY
3. WimegnAnvesanainantunisinwiladuiiiosnainanuusengf
a1 < (= = v o® ! =2
4. I5eneudnsauagliidulsn viennigduduguassasianisiinm

5. finauanUReg19dumuINIne 1§ i

AuENUARNITEIU1IV

MNANGAT WHW N HUU N 1

1. fiifnwirzdeaduddiiansfinusedul3yges viaweuwin Tuawineimans
WYIMENTTININ INYIAFATAVNIN TOANYIANANTAIUINGIMERTTININ A1nanITugaNAne

PNTENIWANWITNITSUTO



10

2. uinAnwdesdivszaunisalmasinuauilde vialudviedde sgretes 2 U vieadl
Uszaumsalmeinuanudde wieuluieiss edrelien 1 ¥ wazlinsandeazanlisini 3.00 T
faassnsdeaionnnsdluniaimasmumivsesnmaiuiivinuinerinug vieffidrdnuni
ﬂmamﬁﬁuaﬂmﬁamnﬁ Tveglunasiitiavesnnuenssun1suimsvanansinermansum e
2101391988 INeN

VIANEAT WWW N LUU N 2

fdrdnwrsrdendudduiansdnussdudigyind viadieuwin Tuarninermans
WAENITINN INeENIFUNIN MSBANWIAMERIAINEIFmEaRITIA NanTugANANY
finsgnmsdinuisnisiuses viedfidrAnuiinuantiuenmileaint Weglusaefifisvesnas

NITUNITUSMITNENGATINGIFNERTUMITNTR §1WTIv19a%IMen

2.3 Usymnwasiidausnidn

AnuMuMwdanguliiiisane
musruadineans/Aneaaniliiisame
ms‘u%’uﬁﬂumsﬁamzﬁuﬁqﬁu
TanlilsvasrarSouluauiniideudmdanld (Rarsan)

NORNORX

A UEuayUNSANY

2.4 nagnslunsaiiiunisiisuiledym / dedriavesifalude 2.3
foaouiasuniouanudiuguieunsisoy
damsusuimaldalvduugihnsiuimsvewmine dy
wialan1915euluumINg1dy Larn1suULIa
wgumnglienansemnau vimthiigua snieu Tiduushuniidn
fofanssuasuanudiferiunmsiide/mundnge

NEHRNR

2.5 wwunis3uilnuasgansanisdnenluszes 5 U

R N LUU N1

£ UnsAnen
YUY
2560 2561 2562 2563 2564

ST 1 5 5 5 5 5
T 2 : 5 5 5 5
574 5 10 10 10 10
Srurufinnndnazdusa 5 5 5 5 5
nsANEN
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& UnsAnen
2560 2561 2562 2563 2564
Ful 1 10 10 10 10 10
Ful 2 . 10 10 10 10
U 10 20 20 20 20
Sruaudianadiazdusa = 10 10 10 10
n1sANEN
2.6 SUUTZUTUATULLAY
2.6.1 SUUTZIUSIBIU (B928: UW)
Veuuszane
$1882188AT185U
2560 2561 2562 2563 2564
AN5ITULHEUNITANY 1,200,000 | 2,400,000 | 3,600,000 | 3,600,000 | 3,600,000
U3 1,200,000 | 2,400,000 | 3,600,000 | 3,600,000 | 3,600,000
visnewe : Asssuilsamunane 80,000.00 umAaAusialnsAne *uiuildn 15 Ay
2.6.2 Uszanaun159uUssunus1esng (Muag: un)
S10RLDUATIBINY Tl
2560 2561 2562 2563 2564
1. AmauLNY 111,250 222,500 333,750 333,750 335050
2. l9any 125,000 250,000 375,000 375,000 375,000
3, ’3’816(} 120,000 240,000 360,000 360,000 360,000
4. psfiush 50,000 | 100,000 | 150,000 | 150,000 | 150,000
9518318 406,250 812,500 1,218,750 | 1,218,750 | 1,218,750

2.6.3 Uszanunisanldanenanisuanvusinduldy 65,000.00 oAl

2.7 S2UUNISANEI
M wuuduiSeu

O wuumslnariudedsiusidundn
O wuumslnasudeunsnmuazdeadudondn

O wuumalnamsdidnseiindiliudendn (E-learning)
O wuumslnamaduwmesiun

[ 3uq (s2y)
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2.8 nsiisulaunteia sre3vnaznisamzsidsuseudiuuviineas (§13)
=1 v oW oa a as o @
WulUmudaUIAuLMIINEIRBULSFNS WasUsENMANVIINEIABULSAIS

3. #ENgATUATaITEF AU
3.1 neingas
3.1.1 UNUNA
1. WHY N BUU N 1 Snumhein  ldidsenan 36 wuwhn
2. WHU N WUU N 2 Snumbena  lddeeni 36 WWAN

3.1.2 Iaseaf1andngns

s . wangnsuiulse
A0 $18N13 W.A. 2558 W.A. 2560
i WHL A | WEUA | WHUN WHU N
wuunl [uvun2 | wuunl | wuun2
1 | 9usedn (Course work) Litlaen : 12 . 24
1.1 A9dsAu - - - 6
1.2 Fuden lideenin - - - 18
nendinus Livesndn 36 12 36 12
srevvaRulitumienn . e 5 5
wiefinsunasandngns livesndn 36 36 36 36
3.1.3 518791
(1) 51873 lunNINAIg 9
. ASMAANITANYY WAL N WUU N 1
Fneninus F1UI 36 WUwhn
266551  ANEITINWUS 1 WNU N WU N 1 9  wIwhn
Thesis 1, Type A 1
266552 NGNS 2 WHY N luU A 1 9  Whein
Thesis 2, Type Al
266553  INYMINUS 3 WU N WUU N 1 9 wiwin
Thesis 3, Type A 1
266554  INUWNUG 4 WK A KUY N 1 9  yunn
Thesis 4, Type A 1
sreAgveAulitunIuie I 5  Wenn
266500  suieuitidennsinenmans 3 (3-0-6)

Research Methodology in Sciences




266596

266597

13

= o
U. NSAIANITANET WU A BUU N 2

$IUSIBTVI

AY1UIAY

266501

266505

266511

AyLasn

dunun 1 1(0-2-1)
Seminar 1
duuun 2 1(0-2-1)
Seminar 2

ruauliidesndn 24 wiqehn

A1 6 WUILNA
Fneseiuluanalgadaunsd 3 (3-0-6)
Molecular Biology of Microbial Cells
8T IneIzgng 3 (2-3-5)
Applied Microbiology

%39
aTIIMeIMNINIUNNG 3 (2-3-5)
Medical Microbiology
Tlaitipandn 18 wuqehin

fanansadenSeuameneinlunguividugaiinemmanisuwme vise ngu
Freugatirinezynd wie Fendsuneinlunguivinugatiinemmemunmdsuiunga
Fyeiugadiivenuseynd Tnegeafuneinildinedeuunney viietdransadeniounein
'ivmuﬂimm'ﬂm’lwanamaumaaawnmwmm‘uaﬂmeﬂmummmu‘uauaWﬂmmswﬂinw
nammﬂ'm':aam'mmmammwwﬂ (Medical Microbiology)

266510

266511

266512

266513

266514

266515

266516

INLINTILUINRALITRIUN ﬂﬂiiuﬂUI&lLﬁﬂﬁI‘iﬂWﬂL‘U@ 3 (2-3-5)

Molecular Epidemiology and Evolution of
Infectious Diseases

Qa¥Ane MM IUNNG

Medical Microbiology

et inemensunmditegdy

Diagnostic Medical Microbiology
9aTIINENENTIIUGVUALEUINUIE
Microbiology for Public Health and Sanitation
menniiduiudigs

Advanced Immunology
Ih¥aimemensunmeauga

Advanced Medical Virology
LLUﬂﬁL%SJWNﬂ’ﬁLLWV]EE%UQQ

Advanced Medical Bacteriology

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)



266517

266518

266519

14

'3ﬁmmwnﬁl,t,wwé°§uqa
Advanced Medical Mycology
Avuewmalulagnenisunng
Medical DNA Technology
Jataliinyine

Microbial Forensics

ndududugadainenuszynd (Applied Microbiology)

266500

266501

266502

266503

266504

266505

2665006

266507

266508

266509

266521

266522

266523

266524

seievititemivemans

Research Methodology in Sciences
Fringszduluanalsadqaunss
Molecular Biology of Microbial Cells
a3y AunIduge

Advanced Microbial Physiology
watAluaATemegaTine uasinImeseay
luana

Research Technigues in Microbiology and
Molecular Biology
Wdolangn19gatiinen

Selected Topics in Microbiology
qaiineUszgng

Applied Microbiology

YrENTAUNA

Bioinformatics

Jafrinem i
Quantitative Predictive Microbiology
Fugmansqauniddugs

Advanced Microbial Genetics

A UaBAfEN N IAIUREUNEE
Microbial Food Safety
a;a%ﬁwmmiﬂnﬁ’mﬁ%ﬁa

Microbiology of Wastewater Treatment
walula8Finmyaunse

Microbial Biotechnology
welilatheuladonqaunidtiugs
Advanced Microbial Enzyme Technology
MSA3ITAaAUNTE

Microbial Cell Immobilization

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (3-0-6)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)



266525 walulagnmueailuwuaiise
Actinobacterial Biotechnology
266526 wialulagdaniwe
Fungal Biotechnology
266527  vugmaniluanauuaiilse
Molecular Bacterial Genetics
266528 UINTFIUNTNAFDURAENITUTEIUAMA N
v uRng
Standard of Testing and Laboratory Quality
Assurance
266529 LWﬂIuIaﬁﬁaﬂwwaﬂw613mu1mLﬁﬂ%ﬁq&
Advanced Microalgal Biotechnology
266531 Tneinegaune
Microbial Ecology
266532 ATVINY AN
Pollution Microbiology
266533 SE0BLAY NI BNAANENNIAUYISE
Microbial Degradation and Deterioration
266534 ﬂaﬁmwaﬂnwawawwa%aﬂﬂwmaaﬂéuwgéua:
AMNFUNUSLTI Tuns
Microbial Diversity and Phylogeny
Ingniinus Fuaubidesnin 12 wuleha
Inenfinus U
266561 WeTnus 1 WNu N WU n 2
Thesis 1, Type A 2
266562 vy 2 uWL A WU N 2
Thesis 2, Type A 2
266563 neninus 3 WNU N WUU N 2
Thesis 3, Type A 2
sredvrveaulaitunidiein 31uqu 5 wiaefin
266500  suleuitidemeinendans
Research Methodology in Sciences
266596  duuun 1
Seminar 1
266597  @uuun 2

15

Seminar 2

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3(2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

3 (2-3-5)

12 M98
3 WUIWNR

3 Wenn

6 WA

3 (3-0-6)

1(0-2-1)

1(0-2-1)
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3.1.4 WAALHUNISANED
3.1.4.1 WNUNISANET WAL A wuu n 1

v
ot

U 1
AANSANEIAU
266551 INeENUG 1 WU nwuu Nl 9 WiqEAn
Thesis 1, Type A 1
266500 sufouisidumainenmans (Lidumieiin) 3 (3-0-6)
Research Methodology in Sciences (Non-credit)
32 9 wuwhn
U7 1
aansAnYIUaTeY
266552 FneNfnus 2 WAL N WUU N 1 9 Wiwhin
Thesis 2, Type Al
594 9 WuwNnA
SUIF 2
ANANNSANEIAU
266553 TNeTINUS 3 WWU N BUU A 1 9 Wuwhn
Thesis 3, Type Al
266596 Fuan 1 (laidumiein) 1(0-2-1)
Seminar 1 (Non-credit)
574 9 WA
Fu9 2
aANsAnEIUae
266554 ININUS 4 WY N WuU N 1 9 WuUENn
Thesis 4, Type A 1
266597 dunun 2 (lidumdiein) 1(0-2-1)
Seminar 2 (Non-credit)
574 9 WUIwAA
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3.1.4.2 WHUNISANE HU N WUU N 2

266501

266505

266511

HHXXHKXXK

266500

266561

KXXXXX

XXXXXX

KXXKKX

TN 1
= v
ATANTTIANEIAU
Finersgauluanawanduvsd
Molecular Biology of Microbial Cells
@TVINeWszend
Applied Microbiology

Qa%fmmm&mmmmé

Medical Microbiology

g aen

Elective Course

seileuisivemainermans (Litumbein)

Research Methodology in Sciences (Non-credit)
37U

Fudd 1
AANTSANEIUANE
nefinus 1 uHy N wuY n 2
Thesis 1, Type A 2
PLaIGEN
Elective Course
g nden
Elective Course
Juden
Elective Course
523

3 (3-0-6)

3 (2-3-5)

VED
3 (2-3-5)

3 YUIEne

3 (3-0-6)

9 WU2LNA

3 YUIENR

3 UUBAN

3 YU2EAR

3 BUBAR

12 #d28na



266562

XXKXXK

KHXKHX

266596

266563

266597
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7 2
ANANISANYIAL

eINUS 2 WAY N WUU N 2
Thesis 2, Type A 2
Jguden
Elective Course
Jnaan
Elective Course
Fuuun 1 (Gerulutumienn)
Seminar 1 (Non-credit)

57U

FUTF 2
AANISANEIUATe
e nus 3 uWu A WUU N 2
Thesis 3, Type A 2
duaun 2 (YeAulitdumiaein)
Seminar 2 (Non-credit)
593

3 BUIWAN

3 BUIAN

3 WUHEAn

1 (0-2-1)

9 W8N

6 WUIBNA

1(0-2-1)

6 WUIWAN
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3.1.5 A5 U1E5183U1 (NI INBRAZA1¥1INgY)

266500  silguisiveneinenmans 3 (3-0-6)

Research Methodology in Sciences

nanuarsuileuitide Mawsulasesen1side mﬂﬁm‘?u%a’l,umﬁ%’a nmsldmalulag
ansaumadmiunsiviudeyanasnsuszinana ndnatifdmivanuide nsweunsnuideuay
3ILIUITUUNIY

Principle and research methodology, research proposal writing, advanced
techniques research, information technology applications in data collection and data

processing, statistics for research, academic publishing and researcher ethics.

266501  Fineszauluanawadydunid 3 (3-0-6)

Molecular Biology of Microbial Cells

Tnssadrauazuiniivonsad 1195v0u9ad wAaaivinensedulianaiiugiu
Frineszdulianavostu uazdlun nsdraswuuuiidue Mademeesitdule wagnszUINNI
FouLTLALEUE nTTLIUMsaeRsTALaznIEUIUMSuaTE SunnSensewingiuviduazivadian
Y1 Frensauma  wedenedineluana virudinegaliive

Cell structure and function, cell cycles, concepts in basic molecular biology,
molecular biology of gene and genome, replication, DNA damage and reparr, transcription
and translation processes, host-pathogens interaction, bioinformatics, molecular biology

techniques, perspective in microbiology.

266502 aTineqaunIsiug 3 (2-3-5)
Advanced Microbial Physiology
L’%laa{]’«aqﬁ’uLﬁauﬁ‘ua'%'ﬁwm%uga‘uaaﬁ;ﬁuw‘%émaﬁwu%aé’umwﬁuazmﬁ’mﬁ'sﬁm

Tasias19raaad TINEaNY WLNUDATLRALNTATUAN MSAIUANNITLISYUATNITIBITAR N3

Aadnunemedugiu mawasuuasgsuasinuinislussivlnana FEUUNTFUASFRY QY0

Fanm

Recent aspects of advanced microbial physiology in biosynthesis and assembly
to cell structure, bioenergetics, metabolism and regulation, regulation of growth and cell
cycle, morphogenesis, differentiation and development at molecular level, and biological

signal systems.

266503  wadaluATenegataineuasiiinessiuliana 3 (2-3-5)
Research Techniques in Microbiology and Molecular Biology
wdnns sufeus wasmsiinufURimatiamagadiineuazdrinessduluanalu
Pagtu wasildluamiideniegatnine
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Principles, methodologies and practice of microbiology techniques and current

molecular biology, as well as those used in microbiology researches.

266504  ThlBlaNIENNgaTIIng 3 (3-0-6)
Selected Topics in Microbiology
vhieinaulalungadaine Aamwdiusiunsinineiinusvesiandums
iz viefinanseyulumnnsailiagdu TasasiimswAsuwasideldluudaznianising
Interesting topics in microbiology related to specific student’s thesis or having

the current impacts; different topics in each semester.

266505  @TIneUsynd 3 (2-3-5)
Applied Microbiology
ysanmsesAruimMegatiineitonisussgndlidinuems granvnssu nsinuas

Avuandon ndLuMALIY wagnsuImg Tauaulasadenisdaniw SEUVNIATTIULAEAS

Usgiunnunmviasujuians
Microbial integration of knowledge in applications of food, industry, agriculture,

environment, alternative energy production and medicine including biosafety standard and

quality assurance laboratory.

266506 FaEnsaume 3 (2-3-5)

Bioinformatics

ANTEUALLALIIUTINTBYaVNTINIM MTTATIzdaya MsiUTeuiieudeya lag
o1uwaluladansauma ennhludssgndldlumseanuuunsvaaes ss193tiady fAnw
ArwduiusvedsdiTinmaugnIsy wardue

Biological data and data collection, data analysis, data aligsnment, information
technology applications in experimental design, laboratory diagnosis, genetic relationship

of organisms, and other aspects.

266507  3AWINeIMIVIIUIBTIUTIN 3 (2-3-5)
Quantitative Predictive Microbiology
MIUNUSINARAUMSHITUSIIMeINNSYUIEMSIRS AN ANTIUYBIREUNTY

Tussuuflnmiomsuagsguuinaidug mseenuuumsvnass msdansdoya nsasis

wuuassweansiasyiulauarnmsiatsvesgdunid dymvssdianuliviveuuagainiudy

WUSTRIUUSIAD WUUSIABessTEXIAIN TN wagmsUszgnalduuusiasuasiniasiionts

widuuauniddeuinalunisinnismulasndelusmsuagsruulinmigdunidn

Aandouuaznsinuns
The discipline of quantitative microbial ecology from the predicting growth and

behavior of microorganisms in food and other ecosystems, experimental design, data
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processing, the building models of microbial growth and inactivation, the problem of
uncertainty and variability in models, 21odeling lag-time and the application of models and
other quantitative microbiology tools for food safety management and environmental and

agricultural microbial ecosystem.

266508 ﬁ’uqmam%qﬁuwééﬂguqa 3 (2-3-5)

Advanced Microbial Genetics

ﬁ'u‘qmam%waqﬁ;ﬁuwgéﬂﬂzuqaé’wumsﬁmiwﬁ N1IUAAIBBN WAZNTATUANNTS
uanoenyoIduresgauvTdlusyiuluana NTEUIUMIMITUESTIVeT LagmMIneUaueIves
FAUVTIABANTITLINADY

Advanced microbial genetics on gene replication, gene expression and
regulation at molecular level, physiological processes and responses of microorganisms to

environmental conditions.

266509  AUUABAAENWEIIURAUNSE 3 (2-3-5)
Microbial Food Safety
ﬁ]ﬂum&ﬂumm‘5 N1FANTIUN NITUNINTZY N15LEEVDIDINTT N13AIUANDINIT
J¥UU HACCP ﬂ'ﬁﬁ‘ﬂ’m‘maE]’]‘IM‘SLLawIiﬂE)TMﬁLUuW‘L"}
Microorganisms in food, classification, distribution, food spoilage, food

regulation, HACCP system, food sanitation, and food poisoning.

266510 Inenmsssuiauagiiauimssduluanalsefiaide 3 (2-3-5)
Molecular Epidemiology and Evolution of Infectious Diseases
miﬁﬂ‘mL%f‘mmmﬁgmmaaiiﬂaﬂLﬁaiauﬁdmsﬁmﬁaﬁﬁmmﬁwﬁmmq dmn

wimemansuaglsasuaindnd nansgnunaznsuszendliinaiinssduluanaiiviualie 3auins

seiuluana awng Msundnszaneide Lta::mimuauiiﬂﬁﬂL%aﬁﬁmmﬁnﬁmeiaqmnwwmaauwé
wardnl mangquuasniaujifveanaiamsdiinerseduluananainvaieds  Wugeans
aums madenisdnsuundomaiiulndimungay MsATzvdeya N1suUana wagnis

WUy
Epidemiological studies of infectious diseases including infections of veterinary

and zoonotic significance, the impact and application of modern molecular techniques,

molecular evolution, etiology, transmission and control of infectious diseases that are
important to human and animal health, theoretical and practical aspects of various
molecular biology methods, evolutionary genetics, appropriate selection of genotyping, data

analysis, interpretation and trouble shooting.
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266511 ATVINEMNNTWNNEG 3 (2-3-5)
Medical Microbiology
QAunISATiemdAymansuimg lududuginer mawmeides a35iven naln
M3nalsn sEuIAImnen maxqﬁﬁuﬁuﬁamiaﬂﬁgﬂ smﬁgamimiwﬁﬁaﬁamqﬁmﬂﬁﬂ’ﬁm‘s
Microorganisms of medical importance with emphasis on morphology,
cultivation, physiology, pathogenesis, epidemiology, immunity to microbial infection and

laboratory diagnosis.

266512 ATVINE MM TWNMEITRY 3 (2-3-5)

Diagnostic Medical Microbiology

wadiamaesufoRnmsmagatnive lumsuenuazifviwmaiensitiede
Qaunidielsaviinnneg saisnsussgndlimatiamasyirineuaginegiiduiilunisnsin
augiunidielsauasisafndeluionjiiins

Techniques in microbiology laboratory including appropriate techniques of

specimen collection, isolation and identification of various pathogenic microorganisms, and
applications of molecular and immunological techniques for laboratory diagnosis of

infectious diseases.

266513 9a¥IINGIAGITUGULALAVINUIA 3 (2-3-5)
Microbiology for Public Health and Sanitation
wé’nm‘émﬁ’limqmmsqmﬁmaﬁwm ﬁlauﬁﬁﬁﬁm%a S¥UIRINeT N1sUaNuLaY

NIAUAY

Principles of public health and industrial sanitation, microorganisms involving in

public health and industrial sanitation, epidemiology, prevention and control.

266514 Anengiiduifutugs 3 (2-3-5)

Advanced Immunoiogy

’J‘WEJ’WﬂﬂJﬂﬂJﬂ‘L!“UUEN ﬂ’]uﬂ{]ﬂ‘iﬂ’ﬁ”%’JNLLaUﬁLRJULLauLL'e]‘HGI'UE]G] NN1INBUEAUDIUDY
mJr-mﬂuwNmumimua“‘uumwawaa wuﬁmami%mmmu mmNﬂﬂﬂm‘uaﬁwunmmmmu
mﬂuﬂmd’mmquﬂmu

Advanced immunology on interaction of antigen and antibody, humoral and
cell-mediated immune responses, immunogenetics, immunological disorders, and

immunological technigues.
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266515 afainemnansunmetugs 3 (2-3-5)

Advanced Medical Virology

Ia¥aingdugs dunuautimanieninuaziuniivedlada lhsees waznioay
UiAseiintussnindhiatulada vie lhfafulea maneuaussvedleminonisindelisa uay
ansiulisa uavinatianeliFainen

Advanced virology on physical and biological properties, viroid and prion,
interaction between viruses and viruses or viruses and hosts, immune responses to viral

infection, antiviral agents, and laboratory techniques in virology.

266516  wuATi3EMenITuhmdduge 3 (2-3-5)

Advanced Medical Bacteriology

waideineliAsisaluay nalnlunisieliiinlse nsnevauasvasseniedielin
mshnie nalnnisiiesnsugadn uas seuininewesuafiSerelsa lussiuluana

Pathogenic bacteria in humans, mechanism of pathogenesis, host response to
infection, mechanism of bacterial resistance to antibiotics and epidemiological typing of

pathogenic bacteria at molecular level.

266517 sﬁmmmammmwé*??uqa 3 (2-3-5)

Advanced Medical Mycology

L'?JEITIW\GH’]‘?LLWWEJ’UUHQ FUASEUIUNSNBLIA N1TNTITTIRY El'lmuﬂa'uwwamm
Wosn nalnnissrunalusgduluana wmuﬂmdamﬁzmwmlumﬁwmwuuavmLLun**uum‘uama
Ei LLax{]ﬁmEﬂumimUQnL”Uaiﬁmdm‘mwwa

Advanced medical mycology on pathogenesis, diagnosis, antimicrobial agents
produced by fungi, molecular epidemiology, molecular techniques in classification and

identification of fungi, and factors controlling virulence of fungal pathogens.

266518  fiduamalulagnienisunmg 3 (2-3-5)
Medical DNA Technology
winnsveanaluladvesfiuieniansirdanasnsitdeds  numuUMaNNITNIg

FnenszauluananazimaluladveSrenluuwiiidue nislaaudunazitasist msuanseen

y03fu dninpassiilfunuusiant uagdsnisineg Aldmadadfisegnlelndiueisa n1s

inqnﬂﬂuﬁuﬂwﬁﬂlmmwwmsmamimﬂ%mLma%mnﬁgﬂﬁamﬁmﬁ&q waznamesilildlia
suvnaissug naenumsUszgnAldlun1snsiaitads uazdemsnsgminlunisldBudnda
Principles of DNA technology in therapeutics and diagnostics, brief review of the
concepts of molecular biology and recombinant DNA technology, including gene cloning
and expression analysis, animal models and PCR-based strategies several potential

applications involved in gene therapy, experiment studies of viral vectors and non viral
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vectors as well as other strategies, applications in diagnostics, regulatory aspects of gene
therapy.

266519  @ddAnYIne 3 (2-3-5)

Microbial Forensics

Bsuasmaialunings nmsvsiensianin uaznsitdedelsauarnisquaing
Flesiugunmuasifuingeu nszuaumsivanzaulunisifiuferisdinmm msaanisuuieu
n13idn waemsinszuulunisquadaaudngiu Fnaasviuusindidmsunisnsianieys
Faam msialukesujianisiiisziuaruvasn femsdinmsedugs nsneuausimis
pilAuiuransdulaestInm Mytesuuaznisinu

The methods and techniques used for biothreat detection, identification, and
medical intervention, methods to protect the health and safety of responders, the proper
procedures for threat containment, decontamination, removal, and establishment of a
chain of custody for evidentiary materials, rapid methods for biothreat detection,
procedures for working in high biosafety levels, the immunological responses to biothreat

exposure, the preventive and therapeutics.

266521 gadTimemsthiminde 3 (2-3-5)
Microbiology of Wastewater Treatment
aunidludide Yateilinadefonssuvasgdunislunsthdainde msinsed
Ty wagnsmuauszuuUIUn
Microorganisms in wastewater, factors affecting microbial activities in waste water

treatment system, problems analysis, and process control.

266522 wialulag@inmydunse 3 (2-3-5)

Microbial Biotechnology

AudAnresgdunidmennumaluladfnam msdmdenuaznisuiuugeaneiug
nszuauMInITn Msuenudndusiannniswiin nrsdngduniduasndndaanluliusslesd d
AAINNTIY AWINd0U LAFBNITH NITUNNG NITINYATUAENFIUNALINY ‘wé’ﬂmiﬁugmﬁ’m
n3wdaumstyaniiedesiumeluladfinmmegiunsd

Microbial importance in biotechnology, strain selection and improvement,
fermentation processes, bioseparation of microbial products, applications of microorganisms
and their products in industry, environment, pharmacy, medicine, agriculture and alternative
energy production, fundamental concept of intellectual property related to microbial

biotechnology.
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266523 weluladleulesiangaundddugs 3 (2-3-5)
Advanced Microbial Enzyme Technology
nsrdmeuledanngdundd nmsmuan msvanudes msatauagnsiliuans ms
7139 AADAIUNTUTZYNALY
Enzyme production from microorganisms, production regulation, enzyme

secretion, extraction and purification, immobilization and utilization of enzyme.

266524  MINSAYARIAUNSEY 3 (2-3-5)
Microbial Cell Immobilization
L7 -y e = « - =l ey -y =l A = Qs
wannsuagIsmslunisniusadadunid anautivessadaiunigngneie ssuud

3 A
& a o 6 el

winfiinanen153gyvegdunsd dnenmessadyfunidigness nisussandldlugnainnssy

Y
=

gnsiaze wuley nsidnveads waznsIATeinaganm

Principles and methods of microbial cell immobilization, properties of
immobilized cells, bioreactor system affecting cell growth, efficiency of immobilized cells,
applications in industries including food and drug, enzyme, waste treatment, and biological

assay.

266525  nalulag@inmuannluiuaiie 3 (2-3-5)

Actinobacterial Biotechnology

Tassadrauagmiiveead n5iesy Wusmand dueinen wasnisdnduwunlusedu
Tutanaveswenilunuaiitse n1sussgnaniavaluladdanin Mudanisuen asdadean n1s
Uil gsmeiusuasnanfausivldannszuiunsmiin

Structures and function of cells, growth, genetics, ecology, and molecular
systematic of actinobacteria, applications for biotechnology, including isolation, selection,

strain manipulation and fermentation products.

266526  WwAlulagdinIng, 3 (2-3-5)
Fungal Biotechnology
#3587 wad wulvdvess waswaluladiferfundndnsioms
Fungal physiology, fungal cells, their enzymes and by product in food and feed
technology.

266527  WugranslanaLuAfilsy 3 (2-3-5)
Molecular Bacterial Genetics
Tassasevesiduie/laslalon Msmuaunsuaneanvedu waalia niualuveu
ASueaeNEY n1sEeNeniy MIIATIERIMITTUgNITY YesuUATiBY MIvnaRIneUTEIRMmERS
yawugnITIveaTauUATiSY



26

Bacterial DNA/chromosome structure, gene regulation, genetic recombination,
plasmids, transposons, recombinant DNA, gene transfer and genetic analysis, historical

experiment for bacterial genetic phenomenon.

266528 W msgIuNIIVadaukarn1sUsEiuAMninsUfuRns 3 (2-3-5)

Standard of Testing and Laboratory Quality Assurance

UINTFIUYBININAGEY N15BaNKULTIBIUfURNM saseulvlaunsgy MInTREey
wazaouisuiAIosiieinetmans malssiuguawiaalfURms adRdmiunsmaaey ferfvua
spuuRsEIUTBsUf RN Anuiunsiuiinmuazanuvasndemedanmeeaies foins
ML TUTBITEULNUTBIU URNTuAE N TTUTERNATEWViBIUJ URNSVAaY

Standard of testing, laboratory design for standards, monitoring and calibration
instruments, laboratory quality assurance, statistics for the test, system requirements
standard laboratory, laboratory biosecurity and biosafety, accreditation body and

laboratory accreditation.

266529  welulaBinmanieunadndugs 3(2-3-5)
Advanced Microalgal Biotechnology

s § a

Tassadeuaguinfiveaad N39Sy Wugrans GAdng wagn13UTsyNAng
walulag@nnvesamsieyuinian
Structures and function of cells, growth, genetics, ecology and biotechnological

applications of microalgae.

266531  TLfMing13aunse 3 (2-3-5)
Microbial Ecology

@ o

aavanvanevesaunIsludainden Funsdavnany msdadiuun uagnis
undnszatevesnauniludandon sumanweufiiusvesaunIsuarddi@indug lussuu
Fingn

Microbial diversity in environments on classification, identification and
distribution of microorganisms in the environment, and the relationship of microorganisms

and other organisms in ecological systems.

266532  @TIINLIWANE 3 (2-3-5)
Pollution Microbiology

as

auduiussevinauvIsivansienaiivluduwnden sauviansldadunidiludvil

f
Tunsuseiiiuamunmdswindey msusvgndldadunidntinunsyuaunmsdausinaiugnssuluns

v ad
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Microbial interactions with environmental pollutants, the use of microbiological
indicators for environmental quality assessment, applications of genetically modified

microorganisms in pollutants mitigation, and bioremediation of pollutants.

266533  msgouazmsifonaaslaegiunid 3 (2-3-5)
Microbial Degradation and Deterioration
vilauazunumvasiunsdlunistesaae fanUssmanluwaglaa msUsznavasls

1fn ansusznevezavhin nandneidme nansuriedomds 3 Fidy nwdey nseay onans

wangunslseiRnnans eyanisd nasnsuledefiiinanonisdesaarsuaznisidenaarses

@I TATeR msmuauuazmsUeaiy
Microorganisms and their roles in degradation and deterioration of

lignocellulosic materials, aromatic and aliphatic compounds, textiles, leather, dye, film,

paint, paper document, historical materials and monument, impacts of environmental

factors on degradation and deterioration, analytical methods, prevention and control.

266534 AUMAINUAILNITINMVBRAUNTERATANNFUTLSTT Tannis 3 (2-3-5)
Microbial Diversity and Phylogeny
msUszgndlimnuiiuszuunsdaduunuasruduiusid i iannmsvenaunse

luszgdvluana Yssiliuanuvainuaemstnmueauvidludsnndon nseysnduazinms

VNAUNINEINTYAUNSE
Application of microbial classification and phylogeny at molecular level,

estimation of microbial diversity in environment, conservation and management of

microbial resources.

WHU N WUU N 1 WeHnLS 36 ienn
266551  AvEIWUS 1 WNL N WU N 1 9 niefin
Thesis 1, Type A 1
Anwosrusznovineninug Auat umuenatswazaudTeiiieades fuue
Useiiulangd/Mdeineniinug
Study the elements of thesis, review literature and related research, and

determine thesis title.

266552  INEIIWUS 2 uHU n uuu n 1 9 wiefin
Thesis 2, Type A 1
WaLLeNasuamnIANARTIVEBAREIRUINENdnuS (Concept Paper) wazanyimua
MsdunTEmenatswasnuifefiieade
Develop concept paper and prepare the summary of literature and related

research synthesis.
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266553 ANeTINUS 3 WHU N WUU A 1 9 yena
Thesis 3, Type A 1
fimunesesiionaziimsite davilasssneinendnudiieviaussionnznssuns
Develop research instruments and research methodology and prepare thesis
proposal in order to present it to the committee.

266554 NEUWUS 4 UKY N wuU N 1 9 Mmiein
Thesis 4, Type A 1
Husauswdeya Jwswidoya davisteauanufnmiaueresiansdiiuinw
Ingniinug Savhianednusatuauysaiuazunaaideiioffuimeunsmunmaidnianisfnu
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published

according to the graduation criteria.

WU N HUU N 2 Wertwes 12 widdehn
266561  INBUWUS 1 WWW N WU A 2 3 miefin
Thesis 1, Type A 2
Anwosiusznauinendinug wiesegdinerinusluanaiviiesdes fmun
Usziiuland Andeineniinug Wamnenaisuanimudnsiuseniisafuiveninug (Concept
Paper) wazdnvmansduameiienasuazaideiifeados
Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper, and prepare the summary of literature and

related research synthesis.

266562  INYIUWUS 2 WHU N WUU N 2 3 NUQEAN
Thesis 2, Type A 2
Wanesesiieuarisnisite davilasedineniing dediauedonmznssums
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

266563  ANGITNUS 3 UWNL N WUU N 2 6 NN
Thesis 3, Type A 2
Wususdeys Swmeideya Savhmenuanuimmiaueresinnsdiuine
Inetinus %’mﬁﬁwawﬁwuéaﬁuauyimﬁu,ammmm’i%’mﬁaﬁﬁuﬁmmmémuanﬁaﬁﬁ%%miﬁnm
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published

according to the graduation criteria.
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266596 w1 1(0-2-1)

Seminar 1

AneunsAuAtY M58 MIANILATIERLAZITBUITEIUNAMAVTONANIUITY AADAIY
msthiauerdare meugadvineriimdsegluaiuaila

Practice search, reading, critical thinking and organization the information from
articles or published papers as well as practice the oral presentation on selected topics of

current interest in Microbiology.

266597 @ 2 1(0-2-1)
Seminar 2
daueenuazeduneluiiterisg mehugadainefiddsegluauaule

Report and discuss on selected topics of current interest in Microbiology.
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1. UYAMNAL/UNAUIBINISARNUN

1.1 SLAUUIUNYIRA

1.2 SEAUYA

e San3, B3wsses a3ums, ofivnd Inu3. wavesnrundudu 1AA 9rmiauh
Methylobacterium radiotolerans nguuen ED5-9 #omsimisidesunadaidon, 1sa1sinunsnsy
UNT 2558;aUuiAY 1:37-41. (TCI gy 2)

i@ Fay3, Wint wrssty, B3wssn andund. wavesadidu 1AA 9
iamﬁuammﬁuﬂaﬁummvmﬁw{amm‘%zyLLasﬁaumL%ﬂaquamwﬂaaﬂL‘?Ta. NFEATNYATNIZADY
i@ 2558;aUutiAY 1:42-6. (TCI ngu 2)

aAvA TAYT, 51U wivadnynndy, wnSdnwal uium, Aswssa asuns. Ussdvisna

vonimingn Methylobacterium radiotolerans NAuLEN ED5-9 femsimnsiisaunadaveme
Jnfla. MITUSMTNELN 2558;8(2):93-5. (TCI Nyl 2)

UUATUNS 1309300, Nadgns wIayLTes, Wesiu Iay3, suqal wvudyndt,
A3wssn an3uns, oAni Iny3. wavesiminanuuaiise Methylobacterium radiotolerans
ED5-9 findn Indole-3-acetic acid (IAA) ferananiiauasa (Pleurotus ostreatus (Jacq. ex Fr.)
Kummer). M3ensununens 2558;43 avuiiay 1:944-8. (TCI ngy 1)

AIWgsn a13ung, suydl wentywde, uisdneal wum, aAYA IaYs. MsAnaLen
wuaTlSENaY Pink pigmented facultative methylotrophs (PPFMs) fianunsandn Indole acetic
acid 9mghtinAs. MsansuMTINeIduusms 2556;21(2):14-24. (TC ngy 1)

1.3 Anunlusreauduiio@innsuszyadvinis (Proceedings) sEAUIUIYA

1.4 ARuilusssuduidssainnisuszyuivinis (Proceedings) seduna

Aafaas Uawme, un3dnuwal wiwm, aAvR TaU3, wavAngia d15uns. Waves
a'rsﬂsznaw':ma'qLa%zmmaﬁaﬁmﬁmmmt.uaﬁﬁ%ﬂﬂdu Pink Pigmented Facultative Methylotrophs
sonsimzidoaiieideszdon (Rauvolfia serpentina (L.) Benth. ex Kurz). lu nasuinisnisive
U INENEBUTS, UTINBNS. MIUSEATIMIsERUIAuEmTIdY adaf 10: nTetheideaing
FAMuFEoNTY, 22-23 NINYIAL 2557: UMTIMEFULIAIS Nyadlan: UNINedauLseT; 2557,
Wi 150-7.
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A3ws Mansdle, uisanual v, 8ANA Jay3, ) Trop Med Parasitol J Trop Med
Parasitol wazsnssas d13uns. navesansUusynautisduaiuMTaiyinanINLUATIEeNgs Pink
pigmented facultative methylotrophs G]'Elﬂ’]'imﬁmgmLﬁakﬁlalﬁmm (Gymnema inodorum
(Lour.) Decne.). lu noausM1sN5398 UW1INeNaBULSAIT, UTTUNEMS. NMSUTEYUIVINGTEAUNA
wsmside A 10: A3t IduaTNG AN UTY, 22-23 NINYIAN 2557: UMINETHE
WM fwaglan: unTIvedewsas; 2557. wh 979-87.
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(M©199naE) : Duangkamol Kunthalert

WAIIUNIEIBING
1. unAEATB/AUNAMIAYIN SRR
1.1 SEAUUIUIYIA

Baothong S, Sitthisak S, Kunthalert D. /n vitro interference of cefotaxime at
subinhibitory concentrations on biofilm formation by nontypeable Haemophilus influenzae.
Asian Pac J Trop Biomed 2016;6(9):745-50. (Scopus)

Jantaruk P, Promphet P, Sutheerawattananond M, Kunthalert D. Augmentation of
natural killer cell activity in vitro and in vivo by sericin-derived oligopeptides. Appl Biomed
2015;3:249-56. (Scopus)

Kunthalert D, Baothong S, Khetkam P, Chokchaisiri S, Suksamrarn A. A chalcone
with potent inhibiting activity against biofilm formation by nontypeable Haemophilus
influenzae. Microbiol Immunol 2014;58:581-9. (MEDLINE/Pubmed)

Promphet P, Bunarsa S, Sutheerawattananonda M, Kunthalert D. Immune
enhancement activities of silk lutein extract from Bombyx mori cocoons. Biol Res 2014;47;
15:1-10. (MEDLINE/Pubmed)

Kunthalert D, Novotny LA, Massa HM, Ulett GC, Bakaletz LO, Kyd JM, Cripps AW.
Epitope-specific immune recognition of the nontypeable Haemophilus influenzae outer
membrane protein 26. Hum Vaccin Immunother 2013;9(3):625-35. (Scopus)

Kunthalert D, Henghiranyawong K, Sistayanarain A, Khoothiam K. A single-step
polymerase chain reaction for simultaneous detection and differentiation of nontypeable
and serotypeable Haemophilus influenzae, Moraxella catarrhalis and Streptococcus
pneumoniae. Int J Pediatr Otorhinolaryngol 2013;77(2).275-80. (MEDLINE/Pubmed)

Promphet P, Bunarsa S, Kongbangkerd A, Manote Sutheerawattananonda M,
Kunthalert D. Alteration of lymphocyte subpopulations in mice fed lutein from marigold
extract. Sci Res Essays 2013; 8(1):22-5. (Scopus)

Bunarsa S, Promphet P, utheerawattananonda M, Kunthalert D. Hematological
assessments of sericin-derived oligopeptide in BALB/c mice. Sci Res Essays 2013;8(1):17-21.
(Scopus)

1.2 S2AUYIA
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1.3 ARuvlusreuduiliesninnisuseanivinis (Proceedings) sEAUUIUIYIA

1.4 fRuwlusisauduiesinnsuszyaivinis (Proceedings) seiuynf

Jantaruk P, Roytrakul S, Sitthisak S, Kunthalert D. Inhibitory effects of BMAP-
28(1-18) on proinflammatory mediator production in lipopolysaccharide-induced RAW 264.7
macrophages. Proceeding of the 7" Science Research Conference. March 30-31, 2015;
Naresuan University. Phitsanulok: Naresuan University; 2015, p. 1-6.

Baothong S, Sitthisak S, Kunthalert D. Effects of subinhibitory concentrations of
chloramphenicol, trimethoprim and cefotaxime on biofilm formation by nontypeable
Haemophilus influenzae. Proceedings of the 5" Science Research Conference. March 4-5,
2013; University of Phayao. Phayao: University of Phayao; 2013, p. 286-90.

2. wanuiildsunisendnsins

Method for extracting silk extract containing lutein. "Tﬁ‘miaﬁ’mawsaﬁ’mmmﬁulmﬁ
figfiu Patent US 9,018,422 Date of patent: Apr. 28, 2015 Patent Japan 5767716 Date of
patent: June 26, 2015

Silk-based bioactive olicopeptide compositions and manufacturing process
therefor.International publication number: WO/2013/032411, international publication date:
07.03.2013 International publication number: CN103842371 A, international publication date:
04.06.2014
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(7M¥199nq®) : Nophawan Bunchu

WAITUNNIYINTG
1. unanudd/unanudvinisaangy

1.1 S2AUUUNYIA

Thongwat D, Lamlertthon S, Pimolsri U, Bunchu N. Larvicidal activity of endocarp
and seed crude extracts of Dracaena loureiri Gagnep against Aedes aegypti (L.) mosquito.
Asian Pac J Trop Biomed 2017;7:222-6.(MEDLINE/Pubmed)

Ruankham W, Winyangkul P, Bunchu N. Prevalence and factors of head lice infestation
among primary school students in Northern Thailand. Asian Pac J Trop Biomed Dis 2016;
6:778-82. (MEDLINE/Pubmed)

Suriyakan S, Kantawong S, Chaiwong T, Lamlertthon S, Thongwat D, Panya M,
Panomket O, Hongsrichan N, Janthawong A, Bunchu N. Antimicrobial Activity of Excretory
and Secretory Products from Chrysomya megacephala (Diptera: Calliphoridae) Larvae. J Med
Assoc Thailand 2016;99(Supp.9):S158. (MEDLINE/Pubmed)

Thongwat D, Bunchu N. Susceptibility to temephos, permethrin and deltamethrin of
Aedes aegypti (Diptera: Culicidae) from Muang district, Phitsanulok Province, Thailand. Asian
Pac J Trop Biomed 2015;14-8. (MEDLINE/Pubmed)

Ruankham W, Bunchu N, Koychusakun P. Prevalence of helminthic infection and risk
factors in villagers of Nanglae Sub-district, Chiang Rai Province, Thailand. J Med Assoc
Thailand 2014;97:529-s35. (MEDLINE/Pubmed)

Bunchu N, Silaram M, Sukontason KL, Chaiwong T. Isolation of Toxocara eggs from
flies in Northeastern Thailand. J Medl Assoc Thailand 2014;97:525-s28. (MEDLINE/Pubmed)

Bunchu N, Moophayak K, Sanit S, Sukontason KL, Sukontason K, Kurahashi H. Two new
records of Isomyia paurogonita Fang and Fan, 1986 and Sumatria latifrons Malloch, 1926
(Diptera: Calliphoridae) from the northern Thailand, with revised key to the species of Isomyia.
Revista do Instituto de Medicina Tropical de Sao Paulo 2014;56:175-7. (MEDLINE/Pubmed)

Bunchu N, Sukontason K, Sanit S, Chidburee P, Kurahashi H, Sukontason KL.
Occurrence of Blow Fly Species (Diptera: Calliphoridae) in Phitsanulok Province, Northern
Thailand. Trop Biomed 2012;29:532-43. (MEDLINE/Pubrmed)

Bunchu N, Thaipakdee C, Vitta A, Sanit S, Sukontason K, and Sukontason KL.
Morphology and Developmental Rate of the Blow Fly, Hemipyrellia ligurriens (Diptera:
Calliphoridae): Forensic Entomology Applications. J Parasitol Res 2012; Article ID 371243,10
pages (MEDLINE/Pubmed)
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1.2 5AUYIA

Bunchu N, Piangjai S, Sukontason KL, Sukontason K. Survival to starvation of the
house fly, Musca domestica L. and blow fly, Chrysomya megacephala (F.). Chiang Mai
Medical Journal 2014;53:1-6. (TCI ngaiil 2)

Vitta A, Polseela R, Bunchu N, Waree P, Thongwat D, Tangchaisuriya U,
Poomidonming W. Intestinal helminthiases in two commmunities of Phitsanulok Province,
Northern Thailand. J Trop Med Parasitol 2012;35:1-5. (TCl ﬂa:u‘ﬁ 2)

1.3 fRuilusesuduiiesnnnisuszyndvnis (Proceedings) sERuuIuIYIi

1.4 fRunlusenuduidesainnisszyuisinis (Proceedings) sEAuvIA

Chomchat C, Ploynin K, Kamonvoradej N, Suriyakan S, Sanit S, Thongwat D, Bunchu
N, Lamlertthon S. Antibacterial Susceptibility Patterns of Escherichia coli and Klebsiella
spp. Isolated from Blow Flies Collected in Mae Sot, Tak Province, Thailand. Proceeding of
Phayao Research Conference 2015. January 29-30, 2015; University of Phayao. Phayao:
University of Phayao; 2015, p. 195-200.
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NAIIUNINIVING

1. UnAUATE/UNAMEATINTTAATLW

1.1 SEAUUIUIYIR
Nakaew N, Rangjaroen C, Sungthong R. Utilization of rhizospheric Streptomyces
for biological control of Rigidoporus sp. causing white root disease in rubber tree. European J
Plant Pathol 2015;142(1):93-105. (Scopus)
Sungthong R, Nakaew N. The genus Nonomuraea: A review of a rare actinomycete

taxon for novel metabolites. J Basic Microbiol 2015;55(5):554-65. (Scopus)

1.2 S2AUYIG
Sarin S, Prombunchachai T, Nakaew N, Chidburee A. Isolation of Indole Acetic Acid
Producing Pink Pigmented Facultative Methylotrophs (PPFMs) from Murdannia loriformis
(Hassk.) R. Rao & Kammathy. Naresuan University Journal 2013:21(2):14-24. (TCI ﬂ‘q'u 2)

1.3 Rulusienuiuiesninnisuszyuidvinis (Proceedings) sEiUUIUIYIA

1.4 aRulusrsauduiiioinnisusyyudving (Proceedings) s8AUYIA

Intarapaichit P, Khamsri B, Wongwigkarn J, Vitta A, Nakaew N. Selection and
Characterization of Actinobacteria against Pyricularia Caused Rice Blast. Proceedings of the
7% Science Research Conference, March 30-31, 2015; Naresuan University. Phitsanulok:
Naresuan University; 2015, p. 56-61.

Bauthet S, Nakaew N, Chidburee A, Sarin S. Effect of plant growth promoting
substances produced by pink pigmented facultative methylotrophs on tissue culture of
Rauvolfia serpentina (L.) Benth. ex Kurz. Proceedings of the 10" Naresuan Research
Conference, July 22-23, 2014; Naresuan University. Phitsanulok: Naresuan University; 2014.
p. 150-7.

Sartamnuaim S, Nakaew N, Chidburee A, Sarin S. Effect of plant growth promoting
substances produced by pink pigmented facultative methylotrophs on tissue culture of
Gymnema inodorum (Lour.) Decne. Proceedings of the 10" Naresuan Research Conference,
July 22-23, 2014; Naresuan University. Phitsanulok: Naresuan University; 2014. p. 979-87.
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1. UNAIINIVY/UNAUIVINISNATUA
1.1 S2AUUIUIYIR

Paensuwan P, Hartl FA, Yousefi OS, Ngoenkam J, Wipa P, Beck-Garcia E, Dopfer
EP, Khamsri B, Sanguansermsri D, Minguet S, Schamel WW, Pongcharoen S. Nck binds to
the T cell antigen receptor using its SH3.1 and SH2 domains in a cooperative manner,
promoting TCR functioning. J Immunol 2016;196(1):448-58. (ISI)

Paensuwan P, Ngoenkam J, Khamsri B, Preechanukul K, Sanguansermsri D,
Pongcharoen S. Evidence for inducible recruitment of Wiskott-Aldrich syndrome protein
to T cell receptor-CD3 complex in Jurkat T cells. Asian Pacific J Allergy Immunol
2015;33(3):189-95. (ISI)

Paensuwan P, Ngoenkam J, Sanguansermsri D, Khamsri B, Yiemwattana |,
Wangteeraprasert A, Pongcharoen S. RNAi down-regulation of Nckl adaptor protein in
Jurkat T cells. ScienceAsia 2014;40(5):340-7. (ISI)

Ngoenkam J, Paensuwan P, Preechanukul K, Khamsri B, Yiemwattana |, Beck-
Garcia E, Minguet S, Schamel WW, Pongcharoen S. Non-overlapping functions of Nck1
and Nck2 adaptor proteins in T cell activation. Cell Commun Signal 2014;12:21. (ISI)

1.2 52AUYIA
yayw1 andld, Avdnd afermusinuy, uasyes diei. nmafaugnuuafiGedingn
wuledwagiaaainfuaiundie. MIATIVINTUIINGRETUANRIARG 2558;10(1):84-92.
(TCl nqu2)
URYL3a9 AAs. n'ﬁﬁizqnmﬂl‘ﬁ"ii’mmmﬁzﬁﬂmLaqaiu%uﬂﬂaqﬁﬁi'su: NINTIIN
wasfinveshiasusniay @ Ainsszuinetinagi. Mnsansilmans uvinendbusms
2556;6(2):97-111.(TCI ngu1)

1.3 ffurlusieauduillosninnisuszruivinis (Proceedings) sEAULIUIYIRA
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1.4 ARuwlusigauduiioninnisuszyuivinis (Proceedings) s2AUYIf

Intarapaichit P, Khamsri B, Wongwigkarn J, Vitta A, Nakaew N. Selection and
characterization of Actinobacteria against Pyricularia caused rice blast. Proceedings of the
7" Science Research Conference, March 30-31, 2015; Naresuan University. Phitsanulok:

Naresuan University; 2015, p. 56-61.
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(nMw1d9nne) : Raxsina Polseela

NAIIUNIEIVING
1. unAnuAde/unasiginisianue
1.1 52AUUIUIYIA

Polseela R, Jaturas N, Thanwisai A, Sing K-W, and Wilson J-J. Towards monitoring
the sand flies (Diptera: Psychodidae) of Thailand: DNA barcoding the sand flies of
Wihan Cave, Uttaradit. Mitochondrial DNA Part A 2016;27(5):3795-801. (MEDLINE/Pubmed)

Polseela R, Depaquit J, Apiwathnasorn C. Description of Sergentomyia
phadangensis n. sp. (Diptera, Psychodidae) of Thailand. Parasites&Vectors 2016;15;9:21.
(MEDLINE/Pubmed)

Kumar T, Majid MA, Onichandran S, Jaturas N, Andiappan H, Salibay CC, A L Tabo H,
Tabo N, Dungca JZ, Tangpong J, Phiriyasamith S, Yuttayong B, Polseela R, Do BN,
Sawangjaroen N, Tan TC, Lim YA, Nissapatorn V. Presence of Cryptosporidium parvum and
Giardia lamblia in water samples from Southeast Asia: towards an integrated water
detection system. Infect Dis Poverty 2016;13;5(1):3. (MEDLINE/Pubmed)

Sukantamala J, Sing KW, Jaturas N, Polseela R, Wilson JJ. Unexpected diversity
of sand flies (Diptera: Psychodidae) in tourist caves in Northern Thailand. Mitochondrial DNA
Part A 2016;19:1-6. (MEDLINE/Pubmed)

Polseela R, Vitta A, Apiwathnasorn C. Distribution of Phlebotomine Sand Flies
(Diptera:Psychodidae) in Limestone caves Khao Pathawi, Uthaithani Province. Southeast Asian
J Trop Med Public Health 2015;46(3):425-33. (MEDLINE/Pubmed)

Polseela R, Vitta A, Nateeworanart S, Apiwathnasorn C. Distribution of cave
dwellingphlebotomine sand flies and their noctumnal and diurnal activity in Phitsanulok
Province, Thailand. Southeast Asian J Trop Med Publ Health 2011:42(6):1395-405.
(MEDLINE/Pubmed)

Vitta A, Polseela R, Nateeworanart S, Tattiyapong M. Survey of Angiostrongylus
cantonensis in rats and giant African land snails in Phitsanulok province, Thailand. Asian Pacific
J Trop Med 2011:597-99. (MEDLINE/Pubmed)

Polseela R, Apiwathnasorn C, Samung Y. Seasonal distribution of phlebotomine
sand flies (Diptera:Psychodidae) in Tham Phra Phothisat temple, Saraburi province, Thailand.
Trop Biomed 2011;28(2):366-75. (MEDLINE/Pubmed)
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1.2 52AUYIG

Polseela R, Vitta A, Nateeworanart S. Distribution of Phlebotomine sand flies
(Diptera:Psychodidae) in Amphur Muang, Phitsanulok Province, Thailand. Forensic Med
J 2013;5(3):154-63.

Nateeworanart S, Vitta A, Polseela R, Kongmaroeng C. Pilot Study: Diagnosis of
Hookworm and Strongyloides stercoralis Infection by Stool Examination Using Simple Smear,
Formalin Ethyl Acetate Centrifugation and Agar Plate Culture. J Med Tech Assoc Thailand
2013;41:2.

Vitta A, Polseela R, Bunchu N, Waree P, Thongwat D, Tangchaisuriya U,
Poomidonming W. Intestinal Helminthiases in Two Communities of Phitsanulok Province,
Northern Thailand. J Trop Med Parasitol 2012;35:1-5. (TCI nga 1)

Polseela R. Sand Fly and Emerging Disease:Leishmaniasis. Thammasat Med
J 2012;12(1):77-96. (TCl ngat 1)

Bunchu N, Vitta A, Thongwat D, Lamlertthon S, Pimolsri U, Waree P, Wongwigkarn
J,Khamsri B, Cheewapat R, Wichai S, Meepayung T, Thongthung A, Soypetcasem S, Buapan C,
Chidburee P, Polseela R. Enterobius vermicularis Infection among Children in the Lower
Northern Region of Thailand. J Trop Med Parasitol 2011;34:36-40. (TCl nga 1)

1.3 Adulusieeuduiisinnsuszyadvinis (Proceedings) sEAUUIUNYIR

1.4 fRulussauduidesainnisuszyuienns (Proceedings) seduvni
Vitta A, Yimthin T, Phumdoung K, Loetjaratkuntaworn N, Fukruksa C, Polseela R,
Thanwisai A . Diversity of Entomopathogenic nematodes in Northeast of Thailand. Proceeding
of the 4™ Conference of Taxonomy and Systematics in Thailand; May 23-25, 2014; Naresuan
University.Phitsanulok: Naresuan University; 2014, p. 94-9.
Fukruksa C, Yimthin T, Suwannaroj M, Polseela R, Thanwisai A, Vitta A. Application of

Photorhabdus sp. LPA11.2 for controlling of Aedes aegypti larvae. Proceeding if the g™
Conference of Taxonomy and Systematics in Thailand ; May 23-25, 2014; Naresuan

University.Phitsanulok: Naresuan University; 2014, p. 94-9.
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NASIUNINIVING
1. UNANNEIVINTS/UNALITeTinRAY
1.1 S2AUUINIYIA
Kongbangkerd T, Tochampa W, Chatdamrong W, Kraboun K. Enhancement of

antioxidant activity of monascal waxy corn by 2-step fermentation. Int J Food Sci Tech
2014 ;49(7):1707-14. (PubAg 393044)

Kraboun K, Tochampa W, Chatdamrong W, Kongbangkerd T. Effect of monosodium
glutamate and peptone on antioxidant activity of monascal waxy corn. Int Food Res J
2013;20(2):629-31. (Scopus)

1.2 SEAUYIA

1.3 Afulusisauduiiiesainnisussyudunis (Proceedings) sEAUUIUIYIA

1.4 fRuwlusiesuduiiesnainnisuszyudvnig (Proceedings) sEAUYA
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1.1 SEAUUIUIYIR

Khanthawong S, Vanittanakom N. Production of Talaromyces (Penicillium)
marneffei glyceraldehyde-3-phosphate dehydrogenase recombinant protein expressed by
Pichia pastoris. Chiang Mai J Sci 2016;43(3):469-75. (Thomson Reuters/SCOPUS/CAS)

Vanittanakom N, Szekely J, Khanthawong S, Sawutdeechaikul P,
Vanittanakom P, Fisher MC. Molecular detection of Pythium insidiosum from soil in Thai
agricultural areas. Int J Med Microbiol 2014;304(3-4):321-6. (Pubmed)

Pongpom M, Sawatdeechaikul P, Kummasook A, Khanthawong S,

Vanittanakom N. Antioxidative and immunogenic properties of catalase-peroxidase
protein in Penicillium marneffei. Med Mycol 2013;51(8):835-42. (Pubmed)

1.2 SEHUYNR
Wongsawan K, Pratanaphon R, Khanthawong S, Tharavichitkul P. Cloning and

expression of recombinant o-acetylserine lyase from human Streptococcus suis serotype 2 in
Pichia pastoris. Chiang Mai Veterinary Journal 2014;12:121-9.
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Thummeepak R, Kongthai P, Leungtongkam U, Sitthisak S. Distribution of virulence
genes involved in biofilm formation in multi-drug resistant Acinetobacter baumannii clinical
isolates. Int Microbiol 2016;19(2):121-9. (Pubmed)

Thummeepak R, Kitti T, Kunthalert D, Sitthisak S. Enhanced antibacterial activity of
Acinetobacter baumannii bacteriophage @ABP-01 endolysin (LysABP-01) in combination with
colistin. Front Microbiol 2016;7(1402):1-8. (Pubmed/Scopus/ISI)

Baothong S, Sitthisak S, Kunthalert D. In vitro interference of cefotaxime at
subinhibitory concentrations on biofilm formation by nontypeable Haemophilus influenza.
Asian Pac J Tropl Biomed 2016;6(9):745-50. (Scopus)

Khaw LT, Leerach N, Yap NJ, Jaturas N, Mahboob T, Tan TC, Dungca JZ, LosBafos ZD,
Sitthisak S Chow SC, Lim YAL, Sawangjaroen N, Wiart C, Nissapatorn VA. Preliminary
screening of potentially antimalarial plants against Plasmodium falciparum in vitro. Trop
Biomed 2015;32(4):676-83. (Scopus/ISI)

Boonyodying K, Kitti T, Kunthalert D, Sitthisak S. Heavy metal binding and
accumulation of genetically engineered E. coli harboring the CXXC motif and histidine rich
motif fusion proteins. Biosci. Biotechnol Res Asia 2015;12(01):15-22. (Scopus)

Thummeepak R, Leerach N, Kunthalert D, Tangchaisuriya U, Thanwisai A, Sitthisak S.
High prevalence of multi-drug resistant Streptococcus pneumoniae among healthy children
in Thailand. J Infect Public Health 2015;8(3):274-81. (Pubmed/Scopus/ISI)

Kitti T, Thummeepak R, Thanwisai A, Boonyodying K, Kunthalert D, Ritvirool P,
Sitthisak S. Characterization and Detection of Endolysin Gene from Three Acinetobacter
baumannii Bacteriophages Isolated from Sewage Water. Indian J Microbiol 2014;54(4):383-8.
(Pubmed/Scopus/ISI)

Tangchaisuriya U, Yotpanya W, Kitti T, Sitthisak S. Distribution among Thai children
of methicillin-resistant Staphylococcus aureus lacking cna, fnbA and icaAD. Southeast Asian
J Trop Med Public Health 2014;45(1):149-56. (Pubmed/Scopus/ISI)

Boonyodying K, Watcharasupat T, Yotpanya W, Kitti T, Kawang W, Kunthalert D,
Sitthisak S. Factor involving of heavy metals binding to recombinant heavy metal binding
domain protein. Enviroment Asia 2012;5(2):70-5. (Pubmed/Scopus)
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Sitthisak S, Kitti T, Boonyonying K, Wozniak D, Mongkolsuk S, Jayaswal RK. McsA and
the roles of metal-binding motif in Staphylococcus aureus. FEMS Microbiol Lett 2012;
327(2):126-33. (Pubmed/Scopus/ISI)
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Leungtongkum U, Thummeepak R, Kitti T, Boonlau C ,Tasanapak K, Sitthisak S.
Dissemination of class D carbapenemase resistance genes and plasmid profiles of
Acinetobacter baumannii isolated from Chiangrai Prachanukroh hospital, Thailand. Naresuan
University. International Journal of Science 2016; 13(1):11-23. (TCl nay 1)

Thummeepak R, Kitti T, Sitthisak S. Epidemiology and virulence factors of multidrug-
resistant Acinetobacter baumannii. Thammasat Medical Journal 2015;15(2):322-32.
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1.1 SLAUUIUIYIR

Thongwat D, Lamlertthon S, Pimolsri U, Bunchu N. Larvicidal activity of endocarp

and seed crude extracts of Dracaena loureiri Gagnep against Aedes aegypti (L.) mosquito.
Asian Pac J Trop Biomed 2017;7:222-6.(MEDLINE/Pubmed)

Suriyakan S, Kantawong S, Chaiwong T, Lamlertthon S, Thongwat D, Panya M,
Panomket O, Hongsrichan N, Janthawong A, Bunchu N. Antimicrobial activity of excretory
and secretory products from Chrysomya megacephala (Diptera: Calliphoridae) larvae. J Med
Assoc Thailand 2016;99(Supp.9):51-58. (MEDLINE/Pubmed)

Jankaew R, Rodkate N, Lamlertthon S, Rutnakornpituk B, Wichai U, Ross G,

Rutnakornpituk M. “Smart” carboxy- methylchitosan hydrogels crosslinked with poly (N-

isopropylacryla-mide) and poly(acrylic acid) for controlled drug release. Polymer Testing
2015;42:26-36. (Scopus)
Casillas-ltuarte, NN, Lower HB, Lamlertthon, S, Fowler VG Jr, Lower SK. Dissociation

Rate Constants of Human Fibronectin Binding to Fibronectin-binding Proteins on Living
Staphylococcus aureus Isolated from Clinical Patients. J Bio Chem 2012;287:6693-701.
(MEDLINE/Pubmed)

Lower SK, Lamlertthon S, Casillas-ltuarte NN, Lins RD, Yongsunthon R, Taylor ES,
Alex DC, Catherine E, McIntyre LM, Reller LB, Que Yok-Ai, Robert R, Lower BH, Fowler VG Jr.
Polymorphisms in fibronectin binding protein A of Staphylococcus aureus are associated
with infectionof cardiovascular devices. Proc Natl Acad Sci U S A 2011;108(45):8372-7.
(MEDLINE/Pubmed)

Nienaber JJ, Sharma Kuinkel BK, Clarke-Pearson M, Lamlertthon S, Park L, Rude TH,
Barriere S, Woods CW, Chu VH, Marin M, Bukovski S, Garcia P, Corey GR, Korman T, Doco-
Lecompte T, Murdoch DR, Reller LB, Fowler VG Jr. Methicillin-susceptible Staphylococcus

aureus endocarditis isolates are associated with clonal complex 30 genotype and a distinct
repertoire of enterotoxins and adhesins. Infect Dis 2011;204(5):704-13. (MEDLINE/Pubmed)

1.2 52AUYIA
Bunchu N, Vitta A, Thongwat D, Lamlertthon S, Pimolsri U, Waree P,
Wongwigkarn J, Khamsri B, Cheewapat R, Wichai S, Meepayung T, Thongthung A,
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Soypetcasem S, Buapan C, Chidburee P, Polseela R. Enterobius vermicularis Infection among
Children in the Lower Northern Region of Thailand. J Trop Med Parasitol 2011;34:26-40. (TCI
nay 1)

1.3 ARunlusieauduliesinn1suszyaiving (Proceedings) sEAUUIUNYIR
Lamlertthon S, Intarapaichit P, Ounaroon A. Anti-Candida activity of long pepper

(Piper retrofractum Vahl) extract. Proceedings of the 4™ International Conference on Life

Sciences and Biological Engineering, November 5-9, 2013 Osaka, Japan; 2013, p. 76-8.

1.4 ffuilusresuduiiiesainnisuszsyniannis (Proceedings) sEAund
Chomchat C, Suriyakan S, Sanit S, Thongwat D, Bunchu N, Lamlertthon S.
Antibacterial Suceptibility Patterns of Escherichia coli and Klebsiella spp. Collected from Tak
Province, Northern Thailand. Proceedings of the 4™ Phayao University Conference, January
28-29, 2015; University of Phayao. Phayao: University of Phayao; 2015, p. 195-200.
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1.1 EAUUIUNTIR

Vitta A, Dekumyoy P, Komalamisra C, Kalambaheti T, Yoshino TP. Cloning and
expression of a 16-kDa recombinant protein from Angiostrongylus cantonensis for use in
immunoblot diagnosis of human angiostrongyliasis. Parasitol Res 2016. DOI:10.1007/s00436-
016-5184-1. (MEDLINE/Pubmed)

Vitta A, Polsut W, Fukruksa C, Yimthin T, Thanwisai A, Dekumyoy P. Levels of
infection of the lungworm Angiostrongylus cantonensis in terrestrial snails from Thailand
with Cryptozona siamensis as a new intermediate host. J Helminthol 2016;90(6):737-41.
(MEDLINE/Pubmed)

Vitta A, Srisongcram N, Thiproaj J, Wongma A, Polsut W, Fukruksa C, Yimthin T,
Mangkit B, Thanwisai A, Dekumyoy P. Phylogeny of Angiostrongylus cantonensis in Thailand
based on cytochrome c oxidase subunit | gene sequence. Southeast Asian J Trop Med Public
Health 2016:;47(3):377-86. (MEDLINE/Pubmed)

Vitta A, Yimthin T, Fukruksa C, Wongpeera W, Yotpanya W, Polseela R, Thanwisai A.
Distribution of entomopathogenic nematodes in lower northern Thailand. Southeast Asian J
Trop Med Public Health 2015;46(4):564-73. (MEDLINE/Pubmed)

Polseela R, Vitta A, Apiwathnasorn C. Distribution of Phlebotomine sand flies

(Diptera: Psychodidae) in limestone caves, Khao Pathawi, Uthai Thani Province, Thailand.
Southeast Asian J Trop Med Public Health 2015;46(3):425-33. (MEDLINE/Pubmed)

Polseela R. Vitta A. Prevalence of intestinal parasitic infections among
schoolchildren in Phitsanulok Province, Northern Thailand. Asian Pacific J Trop Dis
2015;5(7):539-42. (MEDLINE/Pubmed)

Vitta A. Review on diagnosis of human angiostrongyliasis. Asian Biomed
2012;6:141-50. (Scopus)

Bunchu N, Thaipakdee C, Vitta A, Sanit S, Sukontason K, Sukontason KL. Morphology

and Developmental Rate of the Blow Fly, Hemipyrellia ligurriens (Diptera: Calliphoridae):
Forensic Entomology Applications. J Parasitol Res 2012; 2012:371243. doi:
10.1155/2012/371243. (MEDLINE/Pubmed)
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Phitsanulok province. Chiang Mai Veterinary Journal 2012;10:3-9. (TCl ﬂa::J 1)

Vitta A, Polseela R, Bunchu N, Waree P, Thongwat D, Tangchaisuriya U,
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1.1 SZAUNIUYIR
Chaiwong S, Sistayanarain A. Characterization of partial NS5B region among hepatitis
C virus genotype 6 subtypes isolated from Thai blood donors. J Med Virol 2016;88(10):1785-
90. (Scopus)

Prombun P, Kunthalert D, Vipsoongnern Y, Sistayanarain A. The hepatitis C virus

core gene yields restriction fragments of variable length and polymorphism. ScienceAsia
2015;41(1):405-8. (Scopus)

Kunthalert D, Henghiranyawong K, Sistayanarain A, Khoothiam K. A single-step
polymerase chain reaction for simultaneous detection and differentiation of nontypeable
and serotypeable Haemophilus influenzae, Moraxella catarrhalis and Streptococcus
pneumoniae. Int J Pediatr Otorhinolaryngol 2013;77(2):275-80. (Scopus)

1.2 SEAUYIA

Kiattanaphon A, Kunthalert D, Vipsoongnern Y, Sistayanarain A. A preliminary study
on optimising reaction conditions to amplify the 3,UTR gene of the hepatitis C virus.
Thammasat Med J 2016;16(2):306-11. (TCI ngu 1)

Chaiwong S, Sistayanarain A. Optimization of nested polymerase chain reaction

conditions for amplification of NS5B gene region of hepatitis C Virus Genotype 6. J Med Tech
Assoc Thailand 2012;40(2):4193-201. (TCI nga 1)
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1.1 SEAVUIUIYIRA

Yakaew S, Itsarasook K, Ngoenkam J, Jessadayannamaetha A, Viyoch J, Ungsurungsie
M. Ethanol extract of Terminalia chebula fruit protects against UVB-induced skin damage.
Pharm Biol 2016;54(11):2701-7. (MEDLINE/Pubmed)

Paensuwan P, Hartl FA, Yousefi OS, Ngoenkam J, Wipa P, Beck-Garcia E, Dopfer EP,
Khamsri B, Sanguansermsri D, Minguet S, Schamel WW, Pongcharoen S. Nck Binds to the T
Cell Antigen Receptor Using Its SH3.1 and SH2 Domains in a Cooperative Manner, Promoting
TCR Functioning. J Immunol 2016;196(11):488-58. (MEDLINE/Pubmed)

Paensuwan P, Ngoenkam J, Khamsri B, Preechanukul K, Sanguansermsri D,
Pongcharoen S. Evidence for inducible recruitment of Wiskott-Aldrich syndrome protein to T
cell receptor-CD3 complex in Jurkat T cells. Asian Pac J Allergy Immunol 2015;33(3):189-95.
(MEDLINE/Pubmed)

Ngoenkam J, Paensuwan P, Preechanukul K, Khamsri B, Yiemwattana |, Beck-Garcia E,
Minguet S, Schamel WW, Pongcharoen S. Non-overlapping functions of Nck1 and Nck2
adaptor proteins in T cell activation. Cell Commun Signal 2014;12:21. (MEDLINE/Pubmed)

Paensuwan P, Ngoenkam J, Sanguansermsri D, Khamsri B, Yiemwattana |,
Wangteeraprasert A, Pongcharoen S. RNAi down-regulation of Nckl adaptor protein in Jurkat
T cells. Science Asia 2014;40(5):340-7. (Scopus)

Yiemwattana I, Ngoenkam J, Paensuwan P, Kriangkrai R, Chuenjitkuntaworn B,
Pongcharoen S. Essential role of the adaptor protein Nckl in Jurkat T cell activation and
function. Clin Exp Immunol 2012;167(1):99-107. (MEDLINE/Pubmed)

1.2 SEAUYA
Yiemwattana |, Ngoenkam J, Pongcharoen S. Role of Nck in T Cell Receptor
Activation. Naresuan University Journal: Science and Technology 2014;(1)22:1-13. (TCI ﬂq':u 1)
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Viyoch J, Ngoenkam J. Thermosensitive hydrogel of blending crab
chitosan/starch for controlled release of therapeutic agents or biomaterials. Application
Number: 0803000 087, Application Date: 25 January 2008. Applicant: National Centre for
Genetic Engineering and Biotechnology (BIOTEQC), Thailand.
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1.1 92AUUIUIYGA

Suriyakan S, Kantawong S, Chaiwong T, Lamlertthon S, Thongwat D, Panya M,
Panomket O, Hongsrichan N, Janthawong A, Bunchu N. Antimicrobial Activity of Excretory
and Secretory Products from Chrysomya megacephala (Diptera: Calliphoridae) Larvae. J Med
Assoc Thailand 2016;99(Supp.9):5158. (MEDLINE/Pubmed)

Khoontawad J, Hongsrichan N, Chamgramol Y, Pinlaor P, Wongkham C, Yongvanit P,

Pairojkul C, Khuntikeo N, Roytrakul S, Boonmars T, Pinlaor S. Increase of exostosin 1 in
plasma as a potential biomarker for opisthorchiasis-associated cholangiocarcinora. Tumour
Biol 2014;35(2):1029-39. (MEDLINE/Pubmed)

Pinlaor S, Onsurathum S, Boonmars T, Pinlaor P, Hongsrichan N, Chaidee A, Haonon

O, Limviroj W, Tesana S, Kaewkes S, Sithithaworn P. Distribution and abundance of
Opisthorchis viverrini metacercariae in cyprinid fish in Northeastern Thailand. Korean J
Parasitol 2013;51(6):703-10. (MEDLINE/Pubmed)

Laothong U, Pinlaor P, Boonsiri P, Hiraku Y, Khoontawad J, Hongsrichan N,
Charoensuk L, Pinlaor S. alpha-Tocopherol and lipid profiles in plasma and the expression of
alpha-tocopherol-related molecules in the liver of Opisthorchis viverrini-infected hamsters.
Parasitol Int 2013;62(2):127-33. (MEDLINE/Pubmed)

Pinlaor P, Pongsamart P, Hongsrichan N, Sangka A, Srilunchang T, Mairiang E,
Sithithaworn P, Pinlaor S. Specific serum IgG, but not IgA, antibody against purified
Opisthorchis viverrini antigen associated with hepatobiliary disease and cholangiocarcinoma.
Parasitol Int 2012;61(1):212-6. (MEDLINE/Pubmed)
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1. unarnuei Nt/ unauAseRfRuY
1.1 SEAUWIUNIUIGA

Vitta A, Polsut W, Fukruksa C, Yimthin T, Thanwisai A, Dekumyoy P. Levels of
infection of the lungworm Angiostrongylus cantonensis in terrestrial snails from Thailand
with Cryptozona siamensis as a new intermediate host. J Helminthol 2016; 15:1-5.
(MEDLINE/Pubmed)

Polseela R, Jaturas N, Thanwisai A, Sing K-W, and Wilson J-J. Towards monitoring
the sand flies (Diptera: Psychodidae) of Thailand: DNA barcoding the sand flies of
Wihan Cave, Uttaradit. Mitochondrial DNA Part A 2016:27(5):3795-801. (MEDLINE/Pubmed)

Thummeepak R, Leerach N, Kunthalert D, Tangchaisuriya U, Thanwisai A,
Sitthisak S. High prevalence of multi-drug resistant Streptococcus pneumoniae among
healthy children in Thailand. J Infect Public Health 2015;8(3):274-81. (MEDLINE/Pubmed)

Kitti T, Thummeepak R, Thanwisai A, Boonyodying K, Kunthalert D, Ritvirool P,
Sitthisak S. Characterization and Detection of Endolysin Gene from Three Acinetobacter
baumannii Bacteriophages Isolated from Sewage Water. Indian J Microbiol 2014;54(4):383-8.
(MEDLINE/Pubmed)

Vitta A, Yimthin T, Fukruksa C, Wongpeera W, Yotpanya W, Polseela R, Thanwisai
A. Distribution of entomopathogenic nematodes in lower northemn Thailand. Southeast
Asian J Trop Med Publ Health 2015;46(4):564-73. (MEDLINE/Pubmed)

Jaturas N, Onnoi N, Kumar T, Guo Jie BM,, Onichandran S, Ponnampalavanar S,
Thanwisai A, Tan TC, Nissapatorn V. A reproducible method Plasmodium falciparum DNA
by microwave irradiation and its potential for rapid molecular diagnosis. Trop Biomed
2015:32(4):753-60. (Scopus)

Nollmann Fl, Heinrich AK, Brachmann AQO, Morisseau C, Mukherjee K, Casanova-
Torres AM, Strobl F, Kleinhans D, Kinski S, Schultz K, Beeton ML, Kaiser M, Chu YY, Phan Ke L,
Thanwisai A, Bozhtytk KA, Chantratita N, Gotz F, Waterfield NR, Vilcinskas A, Stelzer EH,
Goodrich-Blair H, Hammock BD, Bode HB. A photorhabdus natural product inhibits insect
juvenile hormone epoxide hydrolase. Chembiochem 2015:16(5):766-71. (MEDLINE/Pubmed)

Grundmann F, Kaiser M, Schiell M, Batzer A, Kurz M, Thanwisai A, Chantratita N,
Bode HB. Antiparasitic Chalyaphumines from Entomopathogenic Xenorhabdus sp. PB61.4.
J Nat Prod 2014:77(4):779-83. (MEDLINE/Pubmed)
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Proschak A, Zhou Q, SchOner T, Thanwisai A, Kresovic D, Dowling A, ffrench-
Constant R, Proschak E, Bode HB. Biosynthesis of the Insecticidal Xenocyloins in
Xenorhabdus bovienii. Chembiochem 2014;15(3):369-72. (MEDLINE/Pubmed)
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1.3 ffuluseauduidesannisuszyaivinis (Proceedings) sefiuuuIua
1.4 Afuluseanuduiidosninnisuszaniannis (Proceedings) sAUvIA

Suwannaroj M, Fukruksa C, Yimthin T, Thanwisai A, Vitta A. Antibacterial activity
of Xenorhabdus and Photorhabdus isolated from entomopathogenic nematodes in
Phitsanulok province. Proceedings of Phayao Research Conference. January 29-30, 2015;
University of Phayao. Phayao: University of Phayao; 2015, p. 596-604.

Yimthin T, Fukruksa C, Loetjaratkuntaworn N, Phumdoung K, Vitta A,Thanwisai A.
Identification of Xenorhabdus spp. and Photorhabdus spp. isolated from entomopathogenic
nematodes from Kalasin Province, Thailand. Proceedings of the 4™ Conference of Taxonomy
and Systematics in Thailand. May 23-25, 2014; Naresuan University. Phitsanulok: Naresuan
University; 2014, p. 1-7.

Vitta A, Yimthin T, Phumdoung K, Loetjaratkuntaworn N, Fukruksa C, Polseela R,
Thanwisai A. Diversity of entomopathogenic nematodes in Northeast of Thailand.
Proceedings of the 4" Conference of Taxonomy and Systematics in Thailand. May 23-25,
2014: Naresuan University. Phitsanulok: Naresuan University; 2014, p. 94-9.

Fukruksa C, Yimthin T, Suwannaroj M, Polseela R, Thanwisai A, Vitta A.
Application of Photorhabdus sp. LPA11.2 for controlling of Aedes aegypti larvae. Proceedings
of the 4™ Conference of Taxonomy and Systematics in Thailand. May 23-25, 2014; Naresuan
University. Phitsanulok: Naresuan University; 2014, p. 100-5.
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422514 Fuedl wadinewasdvinenluana
Biochemistry, Cell and Molecular Biology
3 (3-0-6)

Wad Laz9asveaTad auunuas
Tassadwosensiluanafid iy Taswadienas
wihivedlusiu wuluilazaaumanivas
el wdsnutinmnneluwaduay
ASTUIUNTIILNUEATY 1AT9E39UasMS
Faduwhuesdluy nMshassuudidue N3
Hemevaafliue LagnsEuIUNTYaNLTLA
WBule nsruIuNSnensiaLaEnIEUILNTIUE
5a Fhansauwa Friveluana Fuaiive
sxuusaulivie virudiiviedaad

cells and cell cycle, properties and
structure of major biomolecules, protein
structure and functions, enzyme and
kinetics, bioenergetics and metabolism of
biomolecules, genome organization,
replication, DNA damage and repair,
transcription and translation processes,
bioinformatics, molecular biology,
biochemistry of endocrine, perspective in

biochemistry

gaiasedu il esanidnsludasinu
Auafudeyalusziulasiairauasmihilvaaiend
TaouiugAundddundn uazanansaitesdanug
Uuszgnduazysumsiuaansould
266501 Tainensiulaanawadyaunsd
Molecular Biology of Microbial Cells 3 (3-0-6)
Trsadrauazuinfivesad 1easvegad
WnRamMeTYingseaulanafiugiu Jrinenseiy
Tuianavesdu uazdluy n1sdhasauufldue ns
FovnoU0eiiBule uaznTEUIUNTToLUTLAIBLE
NIEUIUNISADASIARATNSEUIUNTTWATHE DUANT
grsgnineqauniduazigadidntiu Faansaume
walianaTaineluana Aruliinegadiine
Cell structure and function, cell
cycles, concepts in basic molecular biology,
molecular biology of gene and genome,
replication, DNA  damage and  repair,
transcription and translation processes, host-
pathogens interaction, bioinformatics,
molecular biology techniques, perspective in

microbiology.
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Research Methodology in Sciences 3 (3-0-6)
nanLazsedeuITidy msdisulaseing
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s1873%91

foagudmiuneidnidnisuiuuily

definition, characteristics and goal of
research, research methodology, types of
research, determinations of research
questions, variables and hypothesis, data
collection, data analysis, research proposal
and research writing, research assessment,
research application and researcher ethics,

research techniques for health science

Principle and research methodology,
research proposal writing, advanced techniques
research, information technology applications
in data collection and data processing, statistics
for academic and

research, publishing

researcher ethics.

266510 ANBIN13ILUIALATITAIUINITTEAL
Tuianazadlsafniie
Molecular Epidemiology and Evolution of

Infectious Diseases 3 (2-3-5)

< =i = a <,
Wiuatswasudesiedvnniwineu
266510 Inen1ssruIALagITauMITEAUlIana
[SERERE

266518 fiduamaluladmenisunngd
Medical DNA Technology 3 (2-3-5)
A0S UNETIHTUNAN

winmsuaznsUszandldinaluladves
Msuennistiauaznisitiany nuniu
winmsmeTngsziulanauazmalulad
YpAoudluuimdue nslraubuuas
Jins1en nuansaenves dninaansiiidy
wudaes uazdansingg Mdinaiinufite
anlalndelse msuszynaltlugudnUn
Iﬂmawwvmimaaﬂma’tmL’mmaimﬂmhia
YAR wagaweinlilylha shuenads
3uq nasmrunsUszyndldluniangivileds
MITATILIIULIALAR VENTBINTIVY
d1gn eafiumsaienendu MIRRUIALNDS
wagmeIdeduUIaain

concepts and applications of DNA

technology in therapeutics and diagnostics,
brief review of the concepts of molecular
biology and recombinant DNA technology,
including gene cloning and expression
analysis, animal models and PCR-based
strategies several potential applications
involved in gene therapy, experiment

studies of viral vectors and non viral vectors
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Medical DNA Technology 3 (2-3-5)
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Principles of DNA technology in

therapeutics and diagnostics, brief review of the
concepts of  molecular biology  and
recombinant DNA technology, including gene
and expression analysis, animal
and PCR-based

potential applications involved in gene therapy,

cloning

models strategies  several

experiment studies of viral vectors and non

viral vectors as well as other strategies,

applications in diagnostics, regulatory aspects

of gene therapy.
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as well as other strategies, applications in
diagnostics, key ideas of the latest research
on gene transfer, vector development and

pre-clinical research

266505 YaTTINesEYNA
Applied Microbiology 3 (2-3-5)

vanneivilniieduindeivdmiunguion
AugaTIIneIUszend unuseIu 266502
fETingvesiunIstugedsuiuduivden
flesnniAnazlduiuanudilugrumadiuga
Paingszgnd MimanzauLazaannaasiuns
Seulundngns
266505 Ya¥1IMeUITENA

Applied Microbiology 3 (2-3-5)
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Microbial integration of knowledge in

applications of food, industry, agriculture,
environment, alternative energy production
and medicine including biosafety standard and

quality assurance laboratory.

266527 WugAERSUANATDIUUATILTY
Molecular Bacterial Genetics 3 (2-3-5)
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Molecular Bacterial Genetics 3 (2-3-5)
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Bacterial DNA/chromosome structure,
gene regulation, genetic recombination,
plasmids, transposons, recombinant DNA, gene
transfer and genetic analysis, historical

experiment for bacterial genetic phenomenon.
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Advanced Microalgal Biotechnology 3(2-3-5) | 266529 L‘Vlf-ﬂ,uiaE‘Tl’aﬂﬂwma\‘lmw%’lwu’lmﬁﬂ‘UquQ
Advanced Microalgal Biotechnology 3(2-3-5)
Tassadsuagninivesead nsiady Wug
Arans dadinen waznisUszygnanag
walulagdinmussamsguuaan
Structures and function of cells, growth,
genetics, ecology and biotechnological
applications of microalgae.

266528 WINTFIUNTVAFEULALNNTUTETU Wiuasiasudeneinateinedu
ANANBIUHURNNT 266528 1NIFIUNTNAFBULALNNTUTEAUAMNN
Standard of Testing and Laboratory Quality | #aaufjUsns
Assurance 3 (2-3-5)
266503 wiAlAluAEN e TIngmazya Wumsildsudeneisnelneuas
Finen AMedangedu
Research Techniques in Molecular Biology | 266503 wataluanATen1gadiveuasinineg
and Microbiology 3 (2-3-5) seauluana
wann1s seileuit wagnisHnU R Research Techniques in Microbiology and
wadanseg@iivewariatiivetullagiu | Molecular Biology
wagiildluauidemagadaine USudesuneseilfrenadesiudedn
principles, methodologies and ndnns sedeuds wagnsiinufuRmaila

practice of current molecular biology and megadiinewazdinersgauluanalulagiu
microbiology techniques, as well as those wagldluauidenagadaine

used in microbiology researches Principles, methodologies and practice
of microbiology techniques and current
molecular biology, as well as those used in

microbiology researches.
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Microbiology for Public Health and | 266513 ATINYIAEITUFULATEVINUIA
Sanitation 3(2-3-5)

266508 TugransuasAUNISiugs Wiuarnasudesedvniuninedu
Advanced Microbial Genetics 266508 ﬁuqﬂﬂﬂﬂ%qﬁﬂﬂ%é%ugﬁ
3(2-3-5)
266521qa%ﬁwmmmiﬂwﬁmﬁna’a Wiuaasiasudesedsnnteinedu
Microbiology of Wastewater Treatment 266521 qa’?jﬁwmﬂ’l'iﬂﬂﬁ'ﬂﬁ'nﬁﬂ

3(2-3-5)
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Advanced Microbial Physiology
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Microbial Biotechnology 3 (2-3-5) 266522 wialulag@nnqduvse

266523 wialuladzasieulesinnqauriddugs
Advanced Microbial Enzyme Technology
3 (2-3-5)
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266525 nM3Usrgnamawmaluladfinimveie
ARlugledn
Biotechnological Applications of

Actinomycetes 3 (2-3-5)
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266532 @YVINGVBINITUATNY
Pollution Microbiology 3 (2-3-5)
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Microbial Ecology 3 (2-3-5)
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Actinobacterial Biotechnology 3 (2-3-5)
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Research Methodology in Health Science 3 (3-0-6)
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Research Methodology in Sciences 3 (3-0-6)
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Advanced Microbial Physiology 3 (2-3-5)
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Applied Microbiology 3 (2-3-5)
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Biochemistry, Cell and Molecular Biology 3 (3-0-6)
Ausedvil
266501 ivinensziulsnanawadyauvid
Molecular Biology of Microbial Cells 3 (3-0-6)
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Medical DNA Technology 3 (2-3-5)
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Medical DNA Technology 3 (2-3-5)
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Jynden

266510 FeIn1ssEUIALAETIIMUINITIEAY
Tuanavaslsainide

Molecular Epidemiology and Evolution of
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Tuanalsainide

Molecular Epidemiology and Evolution of
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Infectious Diseases 3(2-3-5) Infectious Diseases 3 (2-3-5)
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Standard of Testing and Laboratory Quality | Standard of Testing and Laboratory Quality
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Research Technigues in Molecular Biology
and Microbiology 3 (2-3-5)
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principles, methodologies and
practice of current molecular biology and
microbiology techniques, as well as those

used in microbiology researches

266503 walaluITengattiveuas
Finenseauluiana
Research Techniques in Microbiology and
Molecular Biology
nanns sulouds uaensEnUjuR
watianegatainewasirinerseiuluanaly
a9ty warildlumAdomagadainen
Principles, methodologies and
practice of microbiology techniques and
current molecular biology, as well as those

used in microbiology researches.
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Microbiology for Public Health and
Sanitation 3(2-3-5)
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Microbiology for Public Health and Sanitation
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Microbiology of Wastewater Treatment
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266522 waluladfanmmneydunid
Microbial Biotechnology3 (2-3-5)
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Advanced Microbial Enzyme Technology
3(2-3-5)
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Biotechnological Applications of
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Actinobacterial Biotechnology 3 (2-3-5)
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Actinomycetes 3(2-3-5)

266532 98T INg1vBINTIBLATY 266532 aUIINYWANTIE wWasufesuin
Pollution Microbiology 3 (2-3-5) Pollution Microbiology 3 (2-3-5)

266531 TIAMing1L0aUV3E 266531 fAivenydunid Wasudesein

Microbial Ecology 3 (2-3-5)

Microbial Ecology 3 (2-3-5)
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266551  Aveiwus 1uuun 1
Thesis |, Type A 1
uiieansdfivine auavtenside
designate the thesis supervisory
committee to the Graduate school, submit
the thesis title to thesis advisers
266552 Aveiinus 2 wuu n 1 9 wihedin
Thesis Il, Type A 1
aoulassssineivus dudumside
thesis examination,

take a proposal

conduct a thesis research
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266551 meniiwus Luuvun 1 9 widledn
Thesis 1, Type A 1

Anwesruszneuinenilnug Auada
nunuenauazATeiiieates fvun

UseiiinlandAhdoineniinug

Study the elements of thesis,
review literature and related research, and
determine thesis title.

266552 Angniinug 2 wuu n 1 9 wiwin
Thesis 2, Type A 1
WAILLONAITUAAIATILARTIUNEA

Wearfuineniinug (Concept Paper) uas

FavhmansduaTeienaswaranitei

Aedas
Develop concept paper and

prepare the summary of literature and

related research synthesis.
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266553 Aveniwus 3 uuun 1 9 wuiin

Thesis lll, Type A 1

Fuiiumside diauannuimin
WitunamAdsienuilunsms wislaua
ﬁaﬁﬂixﬁﬁ‘mﬂﬁﬁﬁ peer review

conduct a research, report
research progress to a thesis adviser,
prepare a scientific manuscript for
publication or a proceeding for submitting
to a conference with a standard peer-
review process
266554 Avelwus 4 wuun 1l 9 wulein

Thesis IV, Type A 1
ajUnan1sie deuiveniiwusiiu

whily (i) davinineniimusaduauysel
Euatudinine1dy

summarize all research data, pass
a thesis defense, thesis corrections (if any),
submit a complete thesis to the Graduate
school

266553 Ave1iwus 3 wuun 1 9 wsdina
Thesis 3, Type A 1
Faunadssflonazisnisive
Faalasesrineafinudiiiodnauade
AMZNTTUATT
Develop research instruments
and research methodology and prepare
thesis proposal in order to present it to the
committee.
266554 Anenilwus duuun 1 9 wiheiin
Thesis 4, Type A 1
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Forseruariuiimdiauedesiasdi
Uinwinendinug davinvinerinusatuauysel
wazunA T o AR e LS AN e
Fugansdnw

Collect data, analyze data,
prepare progress report in order to present
it to the thesis advisor, and prepare full-
text thesis and research article in order to
get published according to the graduation
criteria.
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committee to the Graduate school, submit
the thesis title to thesis advisers
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Thesis II, Type A 2
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266562

conduct a research, and take a
thesis proposal defense
266563 veninu$ 3uuun2 4 wiwin

Thesis lll, Type A 2

agunanidy aoviveniinusiinu
wily (i) daviriverinusadvanysal
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summarize all research data,

pass a thesis defense, thesis corrections (if
any), submit a complete thesis to the
Graduate school
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266561 Fveniiwus 1uuun2 3 wiiein
Thesis 1, Type A 2
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(Concept Paper) wazdmitmanisduasiei

lnasuazaideiiieade
Study the elements of thesis or

thesis examples in the related field of study,
determine thesis title, develop concept
paper, and prepare the summary of literature
and related research synthesis.

266562 ANEMIWLS 2 wuun 2 3 wiiein

Thesis 2, Type A 2
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Tassdineniinug WaviaueronmEnIIIAS
Develop research instruments

and research methodology and prepare

thesis proposal in order to present it to the
committee.
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6 MIBfin

Collect data, analyze data,
prepare progress report in order to present
it to the thesis advisor, and prepare full-
text thesis and research article in order to
get published according to the graduation

criteria.
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Program structure of Master of Science (Microbiology)
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Curriculum Map of Master of Science (Microbiology)
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Survey Questionnaire

Employers Satisfaction towards Naresuan University Graduates

Part| Employer Information

1. Gender
1 Male ,age 48 years
1 Female, -

2. Current Position
Department Head / Operation Head 2 persons

3. Type of Organization
() 3.1 Government Agency
(]3.2 State Enterprise
() 3.3 Private Agency
() 3.4 Others (please SPECify) ......cooovvivvrrieiiniiinnis

Partll Employee Information

1. How long has he/she been working in your organization?

3.1 less than 3 months 2 PEISONS:ssssvessiveis
2. Does he/she work in the field of his/her study?

Yes 2 Persons...............
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Next page <

Part Il Employers Satisfaction towards the Performance of Naresuan University Graduates

Expectation: Highest=5 High=4 fair=3 Low=2 Lowest=1
Satisfaction Levels: Highest=5 High=4 fair=3 Low=2 Lowest=1
Topic Mean
1. Morality and Ethics
- Honesty 4.50
- Discipline 4.50
- Punctuality 4.50
- Self-sacrifice for the common good 450
- Professional ethics 4.50
- Respect for organizational regulations 4.50
- Patience with work environments 4.50
- Diligence at work 4.50
Mean 4.50
2. Knowledge
- Knowledge of professional principles directly related to the professional position 4.00
- Understanding of the work procedure and methods 3.50
- Knowledge to achieve the professional goals efficiently and effectively 4.00
- Ability to apply the knowledge creatively at work 3.50
- Thirst for continual search for knowledge 4.00
- Professional expertise 3.50
Mean 35
3. Intellectual Skills -
- Ability to collect and assess data and concepts 3.00
- Ability to analyze and solve problems at work 3.00
- Appropriate expression of opinions 3.00
- Creativity 3.00
- Ability to plan and operate work to meet the deadline 3.50
- Ability to present the data and concepts for decision making 3.50
- Ability to deal with personal problems 4.00
- Positive Attitudes towards work 3.50
Mean 3.39
4. Inter-Personal Relationship and Responsibility
- Ability to get along with colleagues 4.00
- Ability to conduct inter-personal communication 4.00
- Ability to work in a team 3.50
- Responsibility for assignments 450
- Leadership at work 2.50
- Open-Mindedness 4.50
- Ability to evaluate and improve his/her work 4.50
- Understanding of himself/herself and of others 4.50

Mean 4.00
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Part Il Employers Satisfaction towards the Performance of Naresuan

Next page <

University Graduates (Cont.)

Topic Mean
5. Numerical Analysis , Communication and Information Technology Application
5.1 Analytical skill and numerical data management 4.00
5.2 Languages Skill
Thai Language
Speaking 4,50
- Listening 450
- Reading 4.50
Writing 4.00
5.3 English Language
- Speaking 3.00
Listening 3.00
- Reading 3.00
- Writing 3.00
5.4 Ability to use computer and Information Technology for work 3.50
Mean 370
Total 3.85

Part IV Comments and Suggestions

1. Your opinions towards Naresuan University graduates

2. Your opinions towards Naresuan University

3. Others

4. In your view, what are the desirable characteristics of university graduates?

Thank you very much.
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