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518991
1. uuu 1.1
1.1 dunwrgadainen (idumihedn) 9w 6 miwein

518 801 AuNu19aIMeN 1

(Seminar in Microbiology 1)
518 802 HUNWIATVINEN 2

(Seminar in Microbiology 1)
518 803 HUNWIRATVINEN 3

(Seminar in Microbiology IIl)
518 804 fUNWIATIINEN 4

(Seminar in Microbiology V)
518 805 fUNWIATVING 5

(Seminar in Microbiology V)
518 806 HUNWIATVINGN 6

(Seminar in Microbiology VI)

1.2 INg1UNUS

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

518 891 Ingdnus fAfgunn 48 denn

(Thesis)

2. huu 2.1
2.1 31U9AU 9 4 vdein
518 601 VANNSLAENITUTEYNANRaTTINen
(Principles and Applications in Microbiology)

2.2 3y denaniznie nwulidsenin 8 miiein 3nsiedvse Ul

518 602 watladmTuanuddenqadininen
(Techniques for Microbiological Research)
518 603 PIAUNAFNEN T
(Bioinformatics)
518 604 WugAanslaanaLaziugIFINs Iy
(Molecular Genetics and Genetic Engineering)
518 605 U uRnsiugmansluanatasiuglenssy
(Molecular Genetics and Genetic Engineering Laboratory)
518 606 AN VDILUATILSY
(Bacterial Physiology)
518 607 GERRYISHRONER
(Fungal Physiology)
518 608 AILUALUATISY

(Determinative Bacteriology)

4(4-0-8)

2(0-6-0)

2(1-3-2)

2(2-0-4)

2(0-6-0)

3(3-0-6)

4(3-3-6)

3(3-0-6)
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518 609 A139UUANT 4(2-6-4)
(Determinative Mycology)

518 610 Tspludnih 4(2-6-4)
(Diseases in Aquatic Animals)

518 611 Tsinide 3(3-0-6)
(Infectious Diseases)

518 612 woARluLTuTRa 3(3-0-6)
(Actinomycetes)

518 613 GRRTITL NI 3(3-0-6)
(Microbial Toxins)

518 614 a1s0eNgVEMITIn M 3(3-0-6)
(Bioactive Compounds)

518 615 WUATILSEINYINNITUNNE 3(3-0-6)
(Medical Bacteriology)

518 616 UAURNISWUATILSEINENNNINITUNNE 1(0-3-0)
(Medical Bacteriology Laboratory)

518 617 Taainemenisunng 3(3-0-6)
(Medical Virology)

518 618 Ufuin1shisaimennienisunne 1(0-3-0)
(Medical Virology Laboratory)

518 619 VL’J%ﬁ%V]EJ’]iBﬁUI@JLﬁQ@%UQQ 3(3-0-6)
(Advanced Molecular Virology)

518 620 Uﬁﬁ&mﬂa%’a’iwmizﬁﬂmLaqasﬁ”’uqq 1(0-3-0)
(Advanced Molecular Virology Laboratory)

518 621 RTVINY NS 3(3-0-6)
(Food Microbiology)

518 622 U URN598TYIne Mo Ims 1(0-3-0)
(Food Microbiology Laboratory)

518 623 walulagnisudn 2(2-0-8)
(Fermentation Technology)

518 624 Ufuinsimalulagnisvdn 1(0-3-0)
(Fermentation Technology Laboratory)

518 625 nsUUnnaiyn1egadiine, 3(3-0-6)

(Microbial Bioremediation)

518 626 RYIIMYITLUUMLAUD NS 3(3-0-6)
(Gastrointestinal Microbiology)

518 627 uaznuAiiGoiionsiiunananiviasugia 2(2-0-4)

(Fungi and Bacteria for Economic Plant Productivity Enhancement)
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518 628 UURNsIUAZIUATISELNONSIRUNANAA NYLATYFAT

2(0-6-0)

(Fungi and Bacteria for Economic Plant Productivity Enhancement

Laboratory)
518 629 nidufuInetugs
(Advanced Immunology)
518 630 N3ATINNYRANTUING
(Immunoassay)
518 631 \BININGT
(Serology)
518 632 UuAnsieguinen
(Serology Laboratory)
518 633 AU
(Vaccine)
518 634 UURNsInT

(Vaccine Laboratory)
518 635 \IRIARLANIENNYATTINET
(Selected Topics in Microbiology)

2.3 fuuwngadiainen (Widuniieia) 9w 6 wiedn

518 801 HUNWIATVINEN 1

(Seminar in Microbiology 1)
518 802 fUNU@TIINeN 2

(Seminar in Microbiology 1)
518 803 fUNuaTIINeN 3

(Seminar in Microbiology IIl)
518 804 HUNWIRATIINEN 4

(Seminar in Microbiology V)
518 805 fUNWIATVINE 5

(Seminar in Microbiology V)
518 806 fUNUIRTIINEN 6

(Seminar in Microbiology VI)

2.4 INgInus
518 892 eI
(Thesis)

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

a0 = 1 ! a
UANNYULNN 36 AUILNA
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3. BUU 2.2
3.1 309AU 91U 4 wdedn
518 601 MANN1THAEN1TUTEYNANIRATYVING 4(4-0-8)
(Principles and Applications in Microbiology)

3.2 Syudenaniznng swaulddesnd 14 mhedn ansedvsellil
518 602 wallAd niUNUIENIRaTIINe 2(0-6-0)
(Techniques for Microbiological Research)
518 603 raunerans 2(1-3-2)
(Bioinformatics)

518 604 WugAanslaanaLazugIFINTIY 2(2-0-4)
(Molecular Genetics and Genetic Engineering)

518 605 UfuRnsiugmansluianauasiugieinssy 2(0-6-0)
(Molecular Genetics and Genetic Engineering Laboratory)

518 606 A39INY1VDILUATILTE 3(3-0-6)
(Bacterial Physiology)

518 607 A35IMY1895 4(3-3-6)
(Fungal Physiology)

518 608 AFIUUNRUATILSY 3(3-0-6)
(Determinative Bacteriology)

518 609 N15UNT 4(2-6-4)
(Determinative Mycology)

518 610 Tspludnih 4(2-6-4)
(Diseases in Aquatic Animals)

518 611 TsnRnide 3(3-0-6)
(Infectious Diseases)

518 612 woARluTuTRa 3(3-0-6)
(Actinomycetes)

518 613 GRRTIT LRI 3(3-0-6)
(Microbial Toxins)

518 614 a1s0engVEMISTIn M 3(3-0-6)
(Bioactive Compounds)

518 615 WUATILSEINYINNITUNNE 3(3-0-6)
(Medical Bacteriology)

518 616 UFURnIsUUATISEINEMIINITHNNE 1(0-3-0)
(Medical Bacteriology Laboratory)

518 617 Tasainemisnsuwne 3(3-0-6)
(Medical Virology)

518 618 Ufusn1shisaimennienisunme 1(0-3-0)

(Medical Virology Laboratory)
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518 619 Iafaineseiulanadug 3(3-0-6)
(Advanced Molecular Virology)

[
U

518 620 UfUAnshisainenseaulaanatugs 1(0-3-0)
(Advanced Molecular Virology Laboratory)

518 621 YN INDIMS 3(3-0-6)
(Food Microbiology)

518 622 UURN159a¥INe N0 ms 1(0-3-0)
(Food Microbiology Laboratory)

518 623 wialulagnisndn 2(2-0-4)
(Fermentation Technology)

518 624 Ufuinsimalulagnisvdn 1(0-3-0)
(Fermentation Technology Laboratory)

518 625 nsUURLafien1eqaTTIne) 3(3-0-6)
(Microbial Bioremediation)

518 626 RV TLUUMLAUDINS 3(3-0-6)
(Gastrointestinal Microbiology)

518 627 MuazuuaiGeienaiunandniiviasugha 2(2-0-4)
(Fungi and Bacteria for Economic Plant Productivity Enhancement)

518 628 UftRnsTuazuuaiiSeilonsiiunandniinasugia 2(0-6-0)
(Fungi and Bacteria for Economic Plant Productivity Enhancement
Laboratory)

518 629 idufuInetugs 3(3-0-6)
(Advanced Immunology)

518 630 NIRTIINNNTANTUING 3(3-0-6)
(Immunoassay)

518 631 w31 INg 2(2-0-4)
(Serology)

518 632 U URNsIwgHIng 1(0-3-0)
(Serology Laboratory)

518 633 TPy 2(2-0-4)
(Vaccine)

518 634 UURNsIRT 1(0-3-0)
(Vaccine Laboratory)

518 635 LéaﬂﬁmLawwzwwqqa%a%maw 2(2-0-4)

(Selected Topics in Microbiology)
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3.3 du3U19aTINYT U 6 Iein

518 801 AUNu19aAINeN 1 1(0-2-1)
(Seminar in Microbiology )

518 802 AU IINeN 2 1(0-2-1)
(Seminar in Microbiology 1)

518 803 HUNWIATVINEN 3 1(0-2-1)
(Seminar in Microbiology III)

518 804 HUNWIRATIINEN 4 1(0-2-1)
(Seminar in Microbiology V)

518 805 fUNWIATVING 5 1(0-2-1)
(Seminar in Microbiology V)

518 806 FUNWIATVINGT 6 1(0-2-1)

(Seminar in Microbiology VI)

3.4 INg1ANUS

518 893 ANYIUNUS JANTgun 48 MuIwin
(Thesis)

A5 UY5187UN

518 601 NANNITUaTNITUILENANIRATIINEN 4(4-0-8)

(Principles and Applications in Microbiology)
NANNITLAZANIUNINNRATIINazmAlULAETININ NSTYRULakaYIaUAIANINIT

a

WIYAULAT0AUNTE NTEUIUMINITINewasinalulagnimdn Kanduaiwunuednuazieuledain
BuNES anudiiugtunsuaadeyaiinadlelnduasiusiu duliifaunmavesgdunds vénmuazmada
yoyugAans HugimnssuuaznszuaunsUmenis 3luiind Wedlefnduazwemilufind Auidiniiu
i ameanswindey wesdiensnsiniamadinmuaznistitnansuindeusieadtin

Principles and status in microbiology and biotechnology. Growth and growth
kinetics of microorganisms. Bioprocess and fermentation technology. Microbial metabolic products
and enzymes. Basic knowledge of BLAST of nucleotide and protein sequences. Phylogenetics of
microorganisms. Principles and techniques in molecular genetics. Genetic engineering and
downstream processing. Genomics, proteomics and metagenomics. Environmental biomarkers,

biosensors and bioremediation.

518 602 WANAFIUFUNUIYNI9RaTIINEN 2(0-6-0)
(Techniques for Microbiological Research)
mimaaqﬁ"Lﬁ'm%’aaﬁumsm'wLﬁumﬁﬁum'%é N1IRENLAZNITIATIENNIATIAAEN UHATEN

nlgvesiiduenediueisawazn1sussynd NMsuenwasn1sinszilusiu nsinfanssueuled wadang

¥ U Aa a

fANAUINeT wasinatlAnsslaesYaddn’
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Experiments related to microbial cultivation. Isolation and analysis of nucleic acids.
Polymerase chain reaction and applications. Separation and analysis of proteins. Enzyme activity

assays. Immunological techniques. Animal cell culture techniques.

518 603 FaaumArans 2(1-3-2)

(Bioinformatics)

n1slelusunsuaeuiinasiunisinauedays n1sAUAULAEN1TIATIERToYANTY
Inenmanstiamsnudumesiun mawioudeyaiieddlumeunslugiudoya mawieuifisuanundionis
YosaIdunIntianadnuaznIneziily  Larn19IATIERAdURUSNIITAIUINIT NSAURTNTHEBUY 113
sonuuulnswesdmiuujisengnldvesiiduenediweisa nsldenfduemifinnin nsiuelasain
auiifvesaalusiu

The use of computer program for data presentation. Biological data mining and
analysis using the internet. Data preparation for submission to databases. Alignment of nucleic acid
and amino acid sequences and phylogenetic analysis. Determining of open reading frame. Primer
design for polymerase chain reaction. DNA probe selection. Prediction of the tertiary structure of

proteins.

518 604 WUFAEASLLANaLANUGIAINTTH 2(2-0-9)

(Molecular Genetics and Genetic Engineering)

n1sviiesayadioue nslAaudldue N1SMIAIAUTRIRLOUL N13RTIAALIUEAIY
wadalauilawdu nmsifinvnadiduelunaeanaassioujizeignld vesdidulonediuelsa nsai
Adueaenan nsiigunateiiug nsihfueasraudigadidIting MsRsIam M3IATIZA LazNIS
yllusfuFneutuuuivians nmsUssgndliiusimnsaulumanisunme gaavnssy uasinumInssy

cDNA library construction. DNA cloning. DNA sequencing. DNA detection using
hybridization techniques. /n vitro DNA amplification using the polymerase chain reaction.
Recombinant DNA construction. Mutagenesis. Transformation of recombinant DNA into host cells.
Detection, analysis, and purification of recombinant proteins. Applications of genetic engineering in

medicine, industry, and agriculture.

518 605 UuRnsiugaranslaanauasiugIAINgsy 2(0-6-0)
(Molecular Genetics and Genetic Engineering Laboratory)
UftRnsfiaenedestuidomlusein 518 604 WugeansluanawaziugInINI Iy
Laboratory exercises related to the contents in 518 604 Molecular Genetics and

Genetic Engineering.

518 606 #3331V IUUATIY 3(3-0-6)
(Bacterial Physiology)
nalnnsmuguuunuedtilunuaiifs  nswdsullamisaisineilonsuausise
duduazmadailflunmeaisinenlasuiunangul nMsdnanszniseAsnenuiteniaisingin
idfefifivun
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Mechanisms of metabolic regulations in bacteria. Physiological changes in response
to stimuli and techniques used in physiology with emphasis on theoretical aspects. Investigation

and discussion on assigned research papers involving physiology.

518 607 #33998199491 4(3-3-6)
(Fungal Physiology)
lAseasne Msesgivlanazuunuedfuessn MsduaTzvRoue a1sduenazlusiu
msduiiuguuvadamakazwuuliefuime a33Inevedatss n1seAuseunanuide
Structures, growth and metabolism of fungi. DNA, RNA and protein syntheses.

Sexual and asexual reproductions. Spore physiology. Research article discussion.

518 608 ATIUNLUATILSE 3(3-0-6)

(Determinative Bacteriology)

N3NNIV TBIUUATTLTY MssuunLUATiEEuNsIUINRazLNsHaUlEIRRaRY STUULe
Wile Msduunuuafiselagldarsuinglelnavesdu 165 rANA wazaulddmuins

Bacterial classification. Classical methods for identification of Gram-positive and
Gram-negative bacteria. API systems. Bacterial classification based on 165 rRNA gene sequences and
phylogenetic tree.

518 609 N153UNTY 4(2-6-4)
(Determinative Mycology)
N3NV NINAADUANYULNTUINIZUALNTIEYYTAYDI

Classification, tests for specific properties and identification of fungi.

518 610 Tsaludarfth 4(2-6-)

(Diseases in Aquatic Animals)

ngAmamans a39IMe1 warniduiuinewesdn i watnsveatszeinsveaderiti Tsa
Andernuuafide suarli¥a naianedanmaedlsn niseyfnduaznisdnmsdn firlndaaiugidugiu
Tseuaztlamavam wadaildlunsids Ujdanmsiiaenndestuniangud

Anatomy, physiology, and immunology of aquatic animals. Population dynamics of
aquatic animals. Bacterial, mycotic, and viral infectious diseases. Pathogenesis of diseases.
Conservation and management of endangered species with an emphasis on diseases and health

problems. Techniques used in research. Laboratory exercises related to the theoretical aspects.

518 611 Tsnfnde 3(3-0-6)
(Infectious Diseases)
nsnelsrresAunIs MamadeuMaLiive nsaauANgauYas lsnRndelnnismela
wazduia Tsedndenmsonms lsainielneduuandunve Tsandonndns Tsadndomaneduiug Tsa

¥ '

AnwedndawindentaraURme nsasuaseiiaui
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Microbial pathogenesis. Serological tests. Control of microorganisms. Respiratory
and direct contact infectious diseases. Foodborne infectious diseases. Insect vector-borne
infectious diseases. Zoonosis. Sexual transmission diseases. Environmental and accidental

transmission of diseases. Immunization.

518 612 TLLEIIELER 3(3-0-6)
(Actinomycetes)
douguingn aunsuIsIu GndIng WugAmans a35Inen nsgiaes Bulesiuazans
nAgiveenfluliedsa
Morphology, taxonomy, ecology, genetics, physiology, cultivation, enzymes and

secondary metabolites of actinomycetes.

518 613 A15NHU099aUN3Y 3(3-0-6)

(Microbial Toxins)

a3fiw1ngdunis unasinde Tassairmaaiuaznalnniseeangns nsaauaunis
LERIDNTBIETY NMIAANESANNINENTRY N15IH3ENTNONTRUALALNTAUA I SRBILUUANY

Microbial toxins.  Sources, chemical structures and mechanisms of action.
Regulation of toxin expression. Pathogenesis of toxins. Toxoid preparations and neutralization of

toxins.

518 614 miaanqwéwﬁa%qmw 3(3-0-6)

(Bioactive Compounds)

A1500NqUENNTINININAUNTS ansiunuaiFe .1 Th¥a nsdniauuazunds msarn
Msugnuazmsviliuians mslleneilassaiamaad msvageuuasUszifiuanuidufiviosaisesngns
NITININ

Bioactive compounds from microorganisms. Antibacterial, anti-fungal, anti-viral, anti-
inflammatory and anti-cancer substances. Extraction, isolation and purification. Chemical structure

elucidation. Assay and evaluation of cytotoxicity of bioactive compounds.

518 615 LUATISEANYINIINITHENNE 3(3-0-6)
(Medical Bacteriology)
autAniluveswuaiiseninelsa nalnnisnelsa n1smevauesvesssuuNiiduiusionshn

9
=

W wuAfielnnudAgynesnsuwnngd nsiiase n1stesiu nseiuan waznssnwlsailinanuuaiiise
General properties of pathogenic bacteria. Mechanism of pathogenesis. Immune
response to bacterial infection. Medically important bacteria. Transmission, prevention, control and

treatment of bacterial diseases.
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518 616 UHuRn1suuaiiise e nIanIsunng 1(0-3-0)
(Medical Bacteriology Laboratory)
UfuRnisniaenndesiuilenilusnedun 518 615 wuailiEedneImanis wnne

Laboratory exercises related to the contents in 518 615 Medical Bacteriology.

518 617 Ta¥adnermenisunnd 3(3-0-6)

(Medical Virology)

13%’63%8?‘173‘1@114 nsmevauastensinitelifa nendanmuedsafndelaa n1sszuie
yadlsalifa lsaindervesssuumaiumela Tsafindolfavessruulssamainans lsadudniaunas
Sldsniau Tsnhdaveninseu Tsrldeeniu Tsninidasesld himuavuuise

Basic virology. Host response to virus infection. Pathogenesis of virus infection.
Epidemiology of viral diseases. Respiratory tract infectious diseases. Viral diseases of the central
nervous system. Hepatitis and enteritis. Viral infection in fetuses and infants. Exanthemas. Herpes

virus infections. Virus and cancer.

518 618 UfuRnsl¥ainemienisunng 1(0-3-0)
(Medical Virology Laboratory)
UfTRnsTiaenndastuiiomlusein 518 617 lifaine1manms wwe
Laboratory exercises related to the contents in 518 617 Medical Virology.

518 619 Ta¥ainerseauTuianadugs 3(3-0-6)
(Advanced Molecular Virology)
WHinath¥aszdulana duneunisdngleasvedlada n1saensia nisulasia wagns
assdlunudunsnsenserinshisanulusiuveseas
Molecular aspects of viral life cycle, virus entry, transcription, translation and

genomic replication emphasis on interaction between virus and cellular proteins.

518 620 Uftansladainenseaulaanatugs 1(0-3-0)
(Advanced Molecular Virology Laboratory)
UftRmsfiaenadostuidonlusieinn 518 619 la%aﬁmmszﬁdmaqa%uqa
Laboratory exercises related to the contents in 518 619 Advanced Molecular
Virology.

518 621 8TIINYINNBINNT 3(3-0-6)

(Food Microbiology)

QAunIsfuM s mete s Mafiaide uarendufiy nsihqaunidunldly
n13uls3Ue1ms Insausue mis AvlAunIgdIniuNINIIINeIMIT N1TAIUANAMAINDINITUAY
FU1AUIAlINILEAAMNTINEIMS
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Microorganisms and food spoilage. Food-borne infection and intoxication. Utilization
of microorganisms in food processing. Methods of food preservation. Microorganism indices for food

standards. Food quality control and food plant sanitation.

518 622 UURAN1398d M M190IM3 1(0-3-0)
(Food Microbiology Laboratory)
Uﬁﬁamiﬁaamé’mﬁ’uLﬁawﬂiuiﬂsimﬂ 518 621 RYIINLINNDINT
Laboratory exercises related to the contents in 518 621 Food Microbiology.

518 623 walulagnidn 2(2-0-4)
(Fermentation Technology)
nsaiaiiulavesgdunsd nmstauiaeiugivi uazormswizdesdmiunismin
sUuvUKagIEMshaveadaviin nsadandnAnsiannisvinuagnisvinliuzans
Microbial growth, development of new strains and culture media for fermentation.

Designs and operations of fermentors. Extraction and purification of fermented products.

518 624 UfjuRn1smalulagnimin 1(0-3-0)
(Fermentation Technology Laboratory)
Ufuinsiiaenndesiuiienlusedn 518 623 waluladnisndn

Laboratory exercises related to the contents in 518 623 Fermentation Technology.

518 625 NsUNUANaNYN199aTIINEN 3(3-0-6)

(Microbial Bioremediation)

unuuaznalntesgAunIglunisgesaans uazthdaasduniduazansetiunid iy
waglluszuumwnuedty nsgerameuwaziinansuaiungusine lngfanssuvesaunid nsussend
QAun3Euaznanfaeivenaunidlunstdaasuaiviivudeuluth fu o1na wazuafivilAatuan
geavnssy naluladlnilunsdesaaneasuaiiviaznisindnansuaiivluseduanamnysy

Roles and mechanisms of microorganisms in biodegradation and bioremediation of
organic and inorganic substances both through metabolic and non-metabolic pathways.
Biodegradation and bioremediation in different classes of pollutants by microbial activities.
Applications of microorganisms and their products for bioremediation of pollutants contaminated
in water, soil, air and pollutants generated from industries. Novel technology of biodegradation and

bioremediation in industrial scale.

518 626 RYIMYITTUUNMUAUDINNT 3(3-0-6)
(Gastrointestinal Microbiology)
UsedAnarAud1Aguedadning1ssuumaaueIns ITWuIns dnainguay

29AUENOUAUNTY Jaduiisndudeuvafiodmsunisnasnanluniaifiues Ansanaunuednues

auvad unumvestdslulednduas wiluleAndronisusuiasuesduszneuqgduniduazinssuvaslan

QauvEdlumaiueins maluladlminiAndesiugadsinenssuumaiueims

9 9
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History and importance of gastrointestinal microbiology. Evolution, ecology and
microbial composition. Essential bacterial factors for gut colonization. Microbial metabolic activities.
Roles of probiotics and prebiotics in modulating microbial composition and activities of gut

microbiota. New technologies related to gastrointestinal microbiology.

518 627 uazuuAfiBeienNNanEnvLATYER 2(2-0-4)

(Fungi and Bacteria for Economic Plant Productivity Enhancement)

I mesuaruuaiiiefitofiunandnvosfiniasugia veftvaiu fivlsu uazaiui
nsUfduiusseninefintugdunds mauenuazmameiisnaunifinanlussduiesu fiRnsuaz sz
11909 warn1naaulunAauIs

Biology of fungi and bacteria for productivity enhancement of economic plants
including horticultural plants, agronomic plants and forest plantations. Plants and microbes

interactions. Isolation and cultivation of these microbes in laboratory, pilot scale and field test.

518 628 UfiRnmsnuazuuaiiGeiienmaiunandniviasugia 2(0-6-0)

(Fungi and Bacteria for Economic Plant Productivity

Enhancement Laboratory)

UftRnsiiaenndostuiienlusedu 518 627 suazuuaiiieiiiensiiunananiiv
\ASEND

Laboratory exercises related to the contents in 518 627 Fungi and Bacteria for

Economic Plant Productivity Enhancement.

518 629 pliguiuAnetuge 3(3-0-6)
(Advanced Immunology)

@

nalnnisnseduigaduazluanavesssuugiauiy nsdsdyainveugadgiauiu nns
AuANNTLAnIsanvesdulun1InauaLeweIiiAuiY NM1UsEENAluNINITNTIRITReN 1TAuTY NS
Shwimegiiduiu nMsuFugiiduiu waznisnsvdugilauiv

Mechanisms of molecular and cellular activation of immune system. Immune cell
signaling. Regulation of gene expression in immune response. Application in immunodiagnosis,
immuno-therapy, immuno-modulation and immuno-stimulation.
518 630 N13AAIMNYRANAUINYT 3(3-0-6)

(Immunoassay)

yanTIvidademainenniduiy mside mavauaznsnanyensaidads waluladi
Tluyans193%ads 09AUs¥NOUVRIYANTIAITAT ﬂa%’auaz%muﬁLﬁ'm%@ﬂumsﬁwmLLazm'ﬁmam*qm
n5193904 teulesiuagsruunsnsnta nsdanTefiufinvesneufiaunasuoufived n1suseifiy
UseAnEn1muesnns19itady @159198901RSFIU SEUUNITAIUANANATNYBINITHAIUILAENTNEAYANTI

[

PEDbL]
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Immuno-diagnostic test kit. Researches, development and production of diagnostic
test kit. Technology used in diagnostic test kit. Constituents of diagnostic test kit. Factors and
processes involving development and production of diagnostic test kit. Enzyme and detection
systems. Solid phase immobilization of antigens and antibodies. Performance assessment of
diagnostic test kit. Standard reference sample. Quality control system of development and

production of diagnostic test kit.

518 631 LYFUINEN 2(2-0-4)
(Serology)
NANNTLAEISN TN vinveaunsgmewmalinn eIl NINEALDUALIY N1SHERLAY
NSHENWBUATDA NMsklanau)isenTeninuauRlauLAL LB UAUDA
Principles and methods of serological diagnosis of microbes. Antigen production.

Antibody production and purification. Interpretation of reactions between antigen and antibody.

518 632 UUAnsLwuanen 1(0-3-0)
(Serology Laboratory)
UfjURAnsiaenndesiuilevnluseds 518 631 wwiuinen

Laboratory exercises related to the contents in 518 631 Serology.

518 633 Inu 2(2-0-9)

(Vaccine)

nufvesnmstiostulsafiniosetadu slsestaduiivhanuuaiiGe Th¥a uasmhedes
Y999aun3d Meiuiaduainsreuduuuilda waralefowe waziulndduasizi nsudniandu n1s
Uimﬁummu‘%qwé UszdnSnmuazanuasnsieveindu

Theory of infectious disease prevention by using vaccines. Types of vaccines made
from bacteria, viruses and subunits of microorganisms. Development of vaccines made from
recombinant viruses, plasmid DNAs, and synthetic peptides. Vaccine production. Validation of

vaccine purity, potency and safety.

518 634 UuAnsInguy 1(0-3-0)
(Vaccine Laboratory)
Ufuinisiiaenndesiuiienlusedsn 518 633 Jnadu

Laboratory exercises related to the contents in 518 633 Vaccine.

518 635 (Fasfntanzmnegadninen 2(2-0-4)
(Selected Topics in Microbiology)
Fouly: Ingmmdugenvesninivgaiaine
vhdefhiaulaynagainine
Topics of interest in microbiology.
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518 801 fuaUNaTIINen 1 1(0-2-1)
(Seminar in Microbiology 1)
Foule: Sawartiy S w3 U uarlifumbheinamevangnsuuy 1.1 uay 4y 2.1
dununluhidefeglumuaulannnsasinnisseiuumnnd Beafutesiunanuide
19987787 9a¥rinensziulinana 9T ineUszgnd warinermansiinmdu q meldnsguaves
AINDNTINIATT
Seminar on topics of interest from international journals related to research results
in microbiology, molecular microbiology, applied microbiology and other biological sciences under
the supervision of department faculty members.

518 802 fu3U1aTIINEN 2 1(0-2-1)
(Seminar in Microbiology II)
Rouly: Snuantiu S w3o U uaxlaifumhedmamevengasuuy 1.1 uas yuy 2.1
SunumanuAsouuinih uagmsdunulvalg AFRivngadineuasInemansdinm
u 9 uaz/mse msthiauemuimthesanuis aeldnsguasesaanansdnain
Seminar on frontier published researches and new discoveries in microbiology and
other biological sciences and/or presentation on the progress of research under the supervision of
department faculty members.

518 803 duuU198%MeN 3 1(0-2-1)
(Seminar in Microbiology III)
Foule: Sawautiy S w3 U uarlifumhednamevangnsuvy 1.1 uas 4y 2.1
Gesdunnannunauideiivuaioifetesiugadiinerssduluana 9athineszend
wazInermansiinmdy 4 meldnsquavesranatsdniain
Seminar topics from current research articles involving microbiology, molecular
microbiology, applied microbiology and other biological sciences under the supervision of

department faculty members.

518 804 dunu19ataine 4 1(0-2-1)
(Seminar in Microbiology 1V)
Fouly: Sawaitiu S wie U uarlifumhednmamevangasuuy 1.1 uas 4uy 2.1
SunumanuAseilasunsafiuiniAedeaiugatiine a3sinevesqdunds 9a3inen
sziuluiana 9adinenUszgnd waginermansanimdu 9 Meades uaz/mie msthiaueauiImn
YowaIdy Meldnisguavesnnnansdniainn
Seminar on published research results related to microbiology, microbial
physiology, molecular microbiology, applied microbiology and other biological sciences and/or
presentation on the progress of research under the supervision of department faculty members.
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518 805 fu3UAYIINET 5 1(0-2-1)
(Seminar in Microbiology V)
Gouly: Sowaiilu S vie U /,ms‘li/'ﬁ’uwﬁasfﬁmawwwa"’nﬂmmvu L1 Uay wuu 2.1
mmaammmmmwwEJ‘V]mwmwimﬁmﬁmumuww Luaml,ﬂmmmﬂumﬂn’gm
aammm Wuﬁmam&uawauma ai'ﬁ’mawawaums ﬁ]aﬁma‘wmﬂiuﬂﬂm wardInermansiinmau 9 i
LﬂEJ’J°U’eN ﬂ’]ﬁﬂ;(ﬂﬂ']i@LLaSU@\‘Iﬂm"Iﬁ]"IiEJﬂWﬂ’]‘U’]
Seminar topics from research articles published in international journals with the
contents related to microbiology, microbial genetics, microbial physiology, applied microbiology
and other biological sciences under the supervision of department faculty members.

518 806 qUAUAYIINE 6 1(0-2-1)

(Seminar in Microbiology VI)

Fouly: fmwagﬁu Suso U ./,mvZﬂ'ﬁ’uwﬂwﬁmamUwa”nmmw 1.1 Uag Uy 2.1

‘VI'J‘UE]ﬁlIlI‘U’]LﬂEJ’JGUENﬂUNa\‘ﬂu’J%EJVMUﬁQJEJLLﬁ mmuwu‘[xvm 9 mwammm ﬁii’J‘VlEﬂ“U’eN
fgau‘vﬁﬂ NUFA1ENTY09aUNTE JatrInenseavluana 3a¥IneUssynd waINe1mansTnImay 9 i
LﬁEJ’J‘?J’EN WaE/13e NMSUNEUDANUAINTNVDIHAITUITY ﬂﬂﬁl@]ﬂ?i@LLa“U’e]\‘lﬂm’]‘\Tﬁ‘EJﬂWﬂ’mﬂ

Seminar topics on current researches and novel discoveries in microbiology,
microbial physiology, microbial genetics, molecular microbiology, applied microbiology and other
biological sciences and/or presentation on the progress of research under the supervision of
department faculty members.
518 891 INgIUNUS fadisuwin 48 widein

(Thesis)

FReluiidenigadvinelaednasserussaindin waglumnuguavese1sdynIunu
endnus nanuideduanuslmivazinunings

Research on a topic related to microbiology, conforming to professional ethics, and

under the supervision of thesis advisor(s). Original and high quality of research results.

518 892 Ingtinug fAiguin 36 wiaedn
(Thesis)
Welumden119adinelagdnasserussadnndn warluanuguaredearsdaiuay
Wendinus nanuddeduanuslmivazinunings
Research on a topic related to microbiology, conforming to professional ethics, and

under the supervision of thesis advisor(s). Original and high quality of research results.
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518 893 etinus fAfiguin 48 wiqefin
(Thesis)
Welumden119advinelagdnasserussadvndn wazluanuguaredearsdiaiuay
enfinug nanuddeduanusiniwasinnninas
Research on a topic related to microbiology, conforming to professional ethics, and

under the supervision of thesis advisor(s). Original and high quality of research results.
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