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Advanced Microbial Physiology
NATATWNUIAEN BTN UAZAA
Fqanan

Research Techniques in Molecular Biology
and Microbiology
Wadialannzn19qatiadne

Selected Topics in Microbiology
Ta@nIaunA

Bioinformatics
AATIINENITNUIENTILETND
Quantitative Predictive Microbiology
TP IR E IR
Advanced Microbial Genetics
AHLAARENINEMNIH AU
Microbial Food Safety
aadingnresnstihimtinde
Microbiology of Wastewater Treatment
wAlUlaETIN NN AUViTE

Microbial Biotechnology
walulataseuladainqaurs ‘ﬂ]zuzgq
Advanced Microbial Enzyme Technology

=

NIFTUTARAAUYITE

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)

31



266525

266526

266531

266532

266533

266534

266621

266622

266625

266626

INeUNUE

423671

Microbial Cell Immobilization
nsdszgnemiamatulat@onnueduanmly  )32-3-5(
Nedn

Biotechnological Applications of Actinimycetes
walulagdaning 3(2-3-5)

Fungal Biotechnology

HAINgIa9qAuTe 3(2-3-5)
Microbial Ecology

AATIINENUDINIENAN 3(2-3-5)
Pollution Microbiology
miﬂ"aslLmeiLﬁﬂumwmwﬁuﬁﬁ 3(2-3-5)
Microbial Degradation and Deterioration
mmwmﬂmmmﬁqmwmmqauﬁﬁmz )32-3-5(
ANNANAUSLTNTMUINTT

Microbial Diversity and Phylogeny

BOYAATIIN 3(2-3-5)
Molecular Microbiology

AATIINENTTTUL 3(2-3-5)
System Microbiology
malulagianmmieauriaddugs )32-3-5(
Advanced Microbial Biotechnology
angEAneBaINsdATciualugauvisd  )32-3-5(

Molecular Biology of Microbial

Photosynthesis

18aanin 36 NN A
INENUNUS 1 WU 2.1 9 PUILNF

Dissertation I, Type 2.1
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2.

423672 ANTNINUS 2 WL 2.1 9 nene
Dissertation Il, Type 2.1
423673 ANLNVINUS 3 WL 2.1 9 ene
Dissertation Ill, Type 2.1
423674 ANENUNUS 4 WL 2.1 9 naenin
Dissertation IV, Type 2.1
FRLEL R PRI LT laisiaanin 4 UUENR
423695 AUNUN 1 1(0-2-1)
Seminar |
423696 AUNUN 2 1(0-2-1)
Seminar Il
423697 AUNUN 3 1(0-2-1)
Seminar Il
423698 ANNUN 4 1(0-2-1)
Seminar IV
NSUNITAANITANTIAN WL 2.2
1.1 #8319 A ladtlaandn 9 naenin
423611 WeAERTNNTUN Ny saNTaznNsUsensd  3(2-3-5)
Integrative Medical Science and Applications
422513 TINENTNTAS 3(3-0-6)
Cell Biology
99
422514 TuAl LadINaUAz TN HLANa 3(3-0-6)
Biochemistry, Cell and Molecular biology
423694 WAaARAIINIINENANGRSNTUNNE 3(1-2-3)

Selected Topics in Medical Sciences
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423698

422510

1.2 $ERT1A8N

AUNUN 4 1(0-2-1)
Seminar IV

U LATIREN NN AN AR TATNIN 3(3-0-6)
Research Methodology in Health Science
(ldsiumineim)

laitiasingn 15 Paefim

WiaanizeunINseaT1aIng113%1 leaanniiaizaainuaadnu1iaisnasa lii

ANUNITINYNAVRASNITUNNE]

423620 Lmdémﬁ@mﬁwmmmm%ﬂfuzg\u%qﬂizqﬂﬁ 3(2-3-5)
Application of Advanced Scientific Instrumentation

423622 Lﬂﬁmmiﬂiﬁuumiﬂim@ﬁﬂﬁ%uzgalmzm@ﬂ@zﬂﬂﬁ 3(2-3-5)
Advanced Protein Chemistry and Proteomics and Their
Applications

423627 wmeatlatanasiadnundrinealuing 3(3-0-6)
Cutting-edge Technologies for Pharmacogenomics

423628 mmﬁ“ﬁuﬁﬁlﬁmLﬁl@zgmmwLL@zmﬁﬂmi'sm%uzgq 3(3-0-6)
Advanced Stem Cells in Health and Therapy

423629 ylumalulatinianisunneass s 3(3-0-6)
Modern Medical Nanotechnology

423632 %f;mﬁLmzmimu@mm?ﬁ'@z@mﬂmmﬂum ’fuzﬂa 3(3-0-6)
Advanced Biochemistry of Signal Transduction and Regulation

423633 ﬂWiLW’WZLg‘;ﬂQL%@ﬁ%’]ﬁ%ﬁlﬂﬂﬁ@m%ﬂﬂﬁ‘LLWVlF;lrﬂfu@j\‘] 3(2-3-5)
Advanced Cell Culture for Medical Sciences

A2 TAN
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418611

418612

418513

418521

418522

418523

418524

418525

418526

418527

418528

418531

418532

418533

418534

Tm‘a\‘muﬁﬁﬂmﬁqmﬁfuzﬂa 2(0-6-3)
Research Project in Advanced Biochemistry

ma‘ﬁﬂm%uzgq Reaulysfiu 3(3-0-6)
Advanced Protein Studies
ﬁqzﬁfaﬂmﬁumﬁqLﬁﬁl,mzmmﬁﬁm%]m 2(1-2-3)
Current Topics in Biochemistry and Related Fields
doaRvasANRaUnENITugnIsn TuNyee  3(2-3-5)
Biochemistry of Human Genetic Disorders
TANUALTIINENTHIANATBINELTY 3(3-0-6)
Biochemistry and Molecular Biology of Cancer

Fnanenu Laq@mqmmmwﬁuqq 3(2-3-5)
Advanced Medical Molecular Biology

Fpiaaaloda 2(2-0-4)
Viral Biochemistry

FpRaaalnmunIsuazatleeny 3(3-0-6)
Biochemistry of Nutrition and Chemopreventives
nruiugAans 3(2-3-5)
Nutrigenomics

NEINLTTIAN 3(2-3-5)
Biochemical Toxicology

WUGANARS INLANABINY ] 3(2-3-6)
Human Molecular Genetics

FoLARURINT 3)3-0-6(
Plant Biochemistry

nsWaWINNTasNT EsTaARuariadnenluans  33)-0-6)
Biochemistry and Molecular Biology of Plant Development
WATANISTRNENEALTNIANALA A UG ANERT 3(2-3-5)
lunsAns

Molecular Biology and Genetics Techniques in Plant Study
aafluuig udeddneuazszauTuang 3(3-0-6)

Physiological and Molecular Basis of Plant Hormones
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418535

418536

418537

418538

418539

NN9AALAUBIUNNTAAANILLATEIA MITIETIINEIN

wazszaLlanag

3(3-0-6)

Physiological and Molecular Basis of Plant Stress Responses

~ ~ =2 = =
LANRANTAULNALN AN TAN I NITIAILAN

Chemoinformatics for Biochemical Studies

al = a a a
mmmumﬁmmmuLmzmqwmim@q@
Biochemical and Molecular Bioinformatics
o A v [ %4
ﬂﬁ?VIWLMNﬂQ‘HﬂH@?ZﬂUIML@Q@
Molecular Data Mining
= ~ = = =
ﬂﬁﬁ‘Lﬂﬁlutﬂ?LLﬂ?NLWﬂﬂ’]ﬁ‘ﬂﬂ‘]:f’W]N‘ﬁfJLﬂN

Programming for Biochemical Studies

AT INILINAANE NS

419513

419514

419515

419516

419517

419518

419519

419522

UfAnIsneanIAraniaesssuLnaiey
Anatomical Laboratory of Circulatory System
ﬂﬁu‘“ﬁm@mﬂﬁmﬂmmm%mixuuné’ﬁwﬁ@
warlAzanszan

Anatomical Laboratory of Musculoskeletal System
UfiRnisnelniaanitesssuunaaumigla
Anatomical Laboratory of Respiratory System
UitRnsnedniaaniressruuduniedaanns
Anatomical Laboratory of Urinary System

U iAn1sn1ein1AAaR T 189U LB HRNMNT
Anatomical Laboratory of Digestive System
UHuFn1snNeRnIAANaRF 10T ULALRLS
Anatomical Laboratory of Reproductive System
ATNNFIRENNNLINAAARS

Research Methods in Anatomical Sciences
nfranenvasssuUlssan

Neuropharmacology

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

1(0-3-1)

1(0-3-1)

1(0-3-1)

1(0-3-1)

1(0-3-1)

1(0-3-1)

2(1-3-3)

2(2-0-4)
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419523

419524

419534

419535

419536

419541

419542

419543

419544

419594

419611

419621

419631

svamiai

Neurochemistry

[

STULAURUTUAZMATIANIIAT WIS

Reproduction and Assisted Reproductive Technique

ANIIAUBLANATAU

Techniques of Electron Microscopy
NN9ALATIEANINNINTIRE

Image Analysis for Research
watAnnanialudalnall
Immunohistochemical Techniques
ANNZANENUBINYE]

Human Embryology
IMALANITHARNAIE A

Embryo Production Techniques
ﬂﬁu‘“ﬁm@mﬁ:ﬁ”ﬂameﬁmuﬁyfa@'@
Cell and Tissue Culture Laboratory
Nléiﬂﬂﬁ%@ﬂﬂ@ﬁl%ﬂfu@ﬂ

Advanced Human Genetics
Wdelaqiiunnieiniadans
Current Topics in Anatomy
maﬁmmmmmﬁu@a

Advanced Human Anatomy
dszan@aananszauluiana

Molecular Neurobiology

NN9ANE IATNAT19URITINNELTS 2 BA Lay 3 W5

Two Dimensional and Three Dimensional Studies

of Body Structures

2(2-0-4)

2(2-0-4)

1(0-3-1)

1(0-3-1)

1(0-3-1)

2(2-0-4)

2(1-3-3)

1(0-3-1)

2(2-0-4)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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#1118 TIINEN

NENATIFIURATIINUNNINTUNNE

266511

266512

266513

266514

266515

266516

266517

266518

266519

266623

@a%q?mmmqmmwwﬂ’

q

Medical Microbiology

a a o A o
AATIINLNNNNNTUNN LA
Diagnostic Medical Microbiology
AATIINUMNAIBITUATUAZHINNLA

Microbiology for Public Health and Sanitation
ANENNAN ”u%u@;q

Advanced Immunology
a¥ainamiensuwnnddiugs
Advanced Medical Virology
LLUﬂﬁG‘EVINﬂWTLLWV]ET‘Ifu@JQ
Advanced Medical Bacteriology
m’%wmmmmmwﬁfu@ﬂ
Advanced Medical Mycology
Aeuamalulagnianisunng
Medical DNA Technology
AATIURATING

Microbial Forensics

AATIINENNINTUNNERHAETUE

Advanced Diagnostic Medical Microbiology

1 a 1% a a o
NANATIANUAATIINENLTTEINA

266502

AITINENUDIAUTTETUAY

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)

)32-3-5(

3(2-3-5)

3(2-3-5)
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266503

266504

266506

266507

266508

266509

266521

266522

266523

266524

266525

266526

266531

Advanced Microbial Physiology
WANATLINUIREN BTN UAZAA

a a

TIVNE

Research Techniques in Molecular Biology

and Microbiology

Wdialannzn19qaTioane
Selected Topics in Microbiology
=
AAIANTRAULNA
Bioinformatics

a a o a
ﬂ]@ﬁQQWﬂﬁﬂﬁﬁ‘WﬂuﬁﬁlL‘NL@N’Wm

Quantitative Predictive Microbiology

v
A o

WUGANANTIDIAUYITETURS

Advanced Microbial Genetics
AHLABAENINENMNIR AT
Microbial Food Safety
qaTTInENRInsn A
Microbiology of Wastewater Treatment
wAlulagTaN NN 9qauYiae

Microbial Biotechnology
waluladresienloiannaduiddugs
Advanced Microbial Enzyme Technology
NIFEITARAAUYITE
Microbial Cell Immobilization

nstlszgnemiamalulagioninges

a o a
LAAB [ dn

Biotechnological Applications of Actinimycetes

aa
wialulagmaning
Fungal Biotechnology
HAIng 19UV

Microbial Ecology

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)

)32-3-5(

3(2-3-5)

3(2-3-5)
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266532 AATIRINLUNTBINDEHANE 3(2-3-5)
Pollution Microbiology
266533 N3EIALLAZNITADNARINNARUNTE 3(2-3-5)

Microbial Degradation and Deterioration

266534 mﬂﬁmmﬂ‘mmamN?ﬁamwm@ﬂﬁuﬁﬁmx )32-3-5(
ANNANNUSITRTUINIT
Microbial Diversity and Phylogeny

266621 BOYIATIINEN 3(2-3-5)
Molecular Microbiology

266622  AATIINYNTITTUL 3(2-3-5)
System Microbiology

266624  wrdailaqiiuineaaTainen 3(3-0-6)

Current Topics in Microbiology

v
A 6o

266625 wATWIAETININN RTINS )32-3-5(
Advanced Microbial Biotechnology

266626 BTN BBINNIAUATZ LA TURRUITE )32-3-5(
Molecular Biology of Microbial

Photosynthesis

NeNANUE lasiaandn 48 uuoEim

423681 ANENINUST WL 2.2 8 AOERE
Dissertation |, Type 2.2

423682 ANLNINUF2 WL 2.2 8 AOERE
Dissertation I, Type 2.2

423683 AEUNUE3 UL 2.2 8 naeinin
Dissertation Ill, Type 2.2

423684 AEUNUSS uUL 2.2 8 Waenin
Dissertation IV, Type 2.2

423685 NENUNUE 5 WL 2.2 8 PUILNF



Dissertation V, Type 2.2

423686 ANEUNUS 6 ULL 2.2 8
Dissertation VI, Type 2.2
FRLEL R PRI LT laisiaandn
423695 AUNUN 1
Seminar |
423696 ANnuN 2
Seminar Il
423697 Auuun 3
Seminar Il
423698 ANNUN 4
Seminar IV
422510 2\ DTSN AN AR TAUN N

Research Methodology in Health Science

(lsfundnefim)

PUILNF

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

“UENA
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AN UDILAUT AR TN
Usznaudasiaiat 6 fa iAnamanesas
LA 3 AILSN UNEDY NANLAYLIZANA1 YT
266 ANNTINATIINL
418 41211 TLAN
419 ANUNTNLINAAARS
421 A1 ATTINN
422, 423 ANUNITNIINEVANRRTNTUNNE
LAl 3 AIUAY N NENLATLIITANTT
NAn3ael YIGIRN SLALNNIANEN
5 sraufTrynynin
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1 MN8Da NANITILNAY
2 WNNETN NQRATIAANFUANEN ARSI TUNNED
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NANIUIEL PN ANPLIFIEITN



3.1.4 LWAASLAUNITANE

423651

423652

423653

423695

423654

423696

1. WU 1.1
T 1
MANSANEAY
ANEUNUS 1 WL 1.1
Dissertation |, Type 1.1

T

nAn1sAnEUans

a a -8
ANETUNUD 2 LU 1.1

Dissertation Il, Type 1.1

CRPEN

Fil7 2
MANMSANEIAY
ANUNIWUS 3 WL 1.1
Dissertation I, Type 1.1
Aunun 1 (lddunasiin)
Seminar | (Non — Credit)

CRPEY

aAnsAnElane
ANLNUNUST 4 WL 1.1
Dissertation IV, Type 1.1
dunun 2 (ldfunaefin)

Seminar Il (Non — Credit)

8 BN

8 Uu2EN/

1(0-2-1)

8 UUENA

1(0-2-1)
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423655

423697

423656

423698

593 8 BN/

H1iilf 3
MANSANHNAY
ANUNIWUS 5 WL 1.1 8
Dissertation V, Type 1.1
dunwn 3 (ldduwdaana) 1(0-2-1)
Seminar Il (Non — Credit)

593 8 UUENA

mAnisAnELans
ANENUNUS 6 WL 1.1 8
Dissertation VI, Type 1.1
dunw 4 (ldiumdoanin) 1(0-2-1)
Seminar IV (Non — Credit)

593 8 “unanm
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423661

422510

423662

423663

423695

423664

423696

2.y 1.2
AULN 1
AANISANEIAY

ANENUNUE 1 WL 1.2

Dissertation [, Type 1.2

suillaiRnadaneananmanigunin (ilumibefn) - 3(3-0-6)

Research Methodology in Health Sciences (Non — Credit)

T

nAn1sAnEUans

ANUNTINUE 2 WL 1.2
Dissertation Il, Type 1.2

T

7 2
MANSANHNAY
ANUNIWUS 3 WL 1.2
Dissertation Ill, Type 1.2
Aunun 1 (lddunasiin)
Seminar | (Non — Credit)

T

AAnNsAnElans
MNLNINUS 4 Wuu 1.2
Dissertation IV, Type 1.2

Aunun 2 (lsdhdumdaein)

9 BuIENA

9 BuIENA

1(0-2-1)

9 BuIENA

1(0-2-1)

45



423665

423697

423666

423698

423667

423668

Seminar Il (Non — Credit)

cREY

Hil7 3
MANSANHNAY
ANUNUWUS 5 WL 1.2
Dissertation V, Type 1.2
dunun 3 (ldidunnafin)
Seminar Il (Non — Credit)

CRPEN

maAnisAnELans
ANEUNUS 6 WL 1.2
Dissertation VI, Type 1.2
dunw 4 (ldiumdoanin)
Seminar IV (Non — Credit)

CRPEY

H1iili 4
MANMSANHIAY
ANEUNUS 7 uUL 1.2
Dissertation VII, Type 1.2

CRPEY

nAn1sAnElans
AMNYTINUEG 8 WU 1.2
Dissertation VIII, Type 1.2

CRPEN

9 UNEaNA

1(0-2-1)

9 BUIENA

1(0-2-1)

9 UUIENA

9 BU2ENA

9 BU2ENA
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3. uuy 2.1

423694

XXXXXX

XXXXXX

423671

423695

423672

423696

FULN 1
AANISANEIAY
Pl ANATINIINLVANARNTNITUNNET
Selected Topics in Medical Seicnecs
a A
IMNADN
Elective Courses
593
nAn1sAnElans
a A
ATNADN
Elective Courses

T

F1iilf 2
MANMSANKIAY
ANEUNUS 1 WL 2.1
Dissertation |, Type 2.1
dunun 1 (ldhfunaefin)

Seminar | (Non — Credit)

CRPEY

mAnisAnELlans
ANENUNUS 2 WL 2.1
Dissertation II, Type 2.1
dunun 2 (ldfunaefin)

Seminar Il (Non — Credit)

3(1-2-3)

6 WUILNH

9 BU2ENA

3 NUIEINA

3 BN

9 UUILNA

1(0-2-1)

9 BU2ENA

1(0-2-1)
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423673

423697

423674

423698

cREY

Hil7 3
MANSANHNAY
ANUNINWUS 3 UL 2.1
Dissertation Ill, Type 2.1
Aunun 3 (lddunnafin)
Seminar Il (Non — Credit)

CRPEN

mAnisAnEans
ANUNIWUS 4 WL 2.1
Dissertation IV, Type 2.1
dunwn 4 (lddumdaenna)
Seminar IV (Non — Credit)

CRPEN

9 UNEaNA

1(0-2-1)

9 UUIENA

1(0-2-1)

9 BU2ENA
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4. 1Uy 2.2

422513

422514

423611

423694

422510

XXXXXX

XXXXXX

T 1
MAMNMSANEIAY
TIRNL1VRILTAR
Cell Biology
VLD

TAN LEaRIN LAY HLANa
Biochemistry, Cell and Molecular biology
EAERTNNTUNN Ny SN TUAE NN N
Integrative Medical Science and Applications
WiaARATINININLIANIARTNTUNNE

Selected Topics in Medical Sciences

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(1-2-3)

seileudsasunsananaanigunw (ldidumidaeme)  3(3-0-6)

Research Methodology in Health Sciences (Non — Credit)

a A
ATILARN

Elective Courses

593
FULN 1
nAn1sAnEUans
a A
ATNADN
Elective Courses
593
FULN 2
ANANISANEIAU

3 WU

12 UUQENA

12 NUIEINA

12 UUENA
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423681

423695

423682

423696

423683

423697

423684

423698

ANLNUNUST WL 2.2
Dissertation |, Type 2.2
dunun 1 (lddunaaiin)
Seminar | (Non — Credit)

cREY

Fil7 2
mAnsAnELans
ANLNUWUS 2 WL 2.2
Dissertation Il, Type 2.2
dunun 2 (lddunnafin)
Seminar Il (Non — Credit)

CRPEN

7 3
MANSANHNAY
ANLNUNWUS 3 LWL 2.2
Dissertation Ill, Type 2.2
dunun 3 (lddunnafin)
Seminar Il (Non — Credit)

CRPEY

7 3
maAnsAnELans
ANUNIWUS 4 WL 2.2
Dissertation IV, Type 2.2
Aunun 4 (ldidunnsiin)
Seminar IV (Non — Credit)

CRPEN

8 MnaIne

1(0-2-1)

8 BunanNA

8 MnaIne

1(0-2-1)

8 Uu2EN/

8 UMUINH

1(0-2)

8 UUENA

8 WUILNH

1(0-2)

8 UUENA
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423685

423686

H1iili 4
MANSANHAY
ANEUNUS 5 UL 2.2
Dissertation V, Type 2.2

593
FULN 4
nAn1sAnEUans
NENUNUS 6 WL 2.2

Dissertation IV, Type 2.2

CRPEN

8 Uu2EN/

8 Uu2EN/
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3.1.5 ANAEUNL5183TN

422510 22 le s NN VAN AR TRUN N 3(3-0-6)

Research Methodology in Health Sciences

ANNNUNNY ANBUY WAy WuN1an199ae n9zuaunigIae Uselnnnigiag
nsnuuatlginde fudsuazannsgiu nsfiumumndeya nisemzideya n1sTeu
TA9IIUAZIB9NUNNTINE N19Usiiinandae nstnadse Ul waz assenussouinidde walla
mﬁﬂi]”mfuzgqLfawq:m\aﬁmﬁwmmmm%zgmmw

definition, characteristics and goals of research, research methodology,
types of research, determinations of research questions, variables and hypothesis, data
collection, data analysis, research proposal and report writing, research assessment, research

application and researcher ethics, advanced research techniques in health sciences

423611 ANEANARTNNIUNNELTIYTUINITUAE DT sTEN G 3(2-3-5)
Integrative Medical Science and Applications
NSANHITIYTUINNITBINITLATTYLALTALAT RN UIN 19BN e TAS9a3I
4399081 A Mﬁﬂmiﬁ”ug’]u?zﬁufuLﬂqmmlﬂj@ﬁ Lﬁ”@@l@ 2989 LAY TYULNIITNNIUIANTINNIE
ll‘lé‘]:f?j ﬂ’]ﬁ‘%‘/ﬂ‘]%@uﬂ@LL@%ﬂ’]’a‘ﬂ'ﬂ‘]_lV’]}Iﬂ’]ﬁ?‘Vlo’1\‘]Wuﬂﬂﬂiﬁﬂﬂﬁﬂiﬁﬂﬂiu@ﬂﬂzﬂﬂa ANBAAUAITN
Fenleadanaiin uay nsenUumnaeiiesifinag

Integrative study of human growth and development, structural,
physiological and molecular basis of cell, tissue, organ and system functions of human body.
Homeostasis and regulation of normal physiology functions of human body, clinical correlation

and laboratory practice

422513 F0MLNUAITAR 3(3-0-6)

Cell Biology
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A v

Lag nnsansvilauuazuiinaasmas datuana Taseinsvesaas Eadiy

q

o

g laulad IUUeATNLAZITUUNANIUL0IA] Fa3ANINRUENITNIAZNNTAILAN NITADANT

PAIAR N1TERATYIUNE LIRS WATTBILTAS NENFINUNTAITARLAZNTANUTDUTAR e

Nendaaiumasinegn

introduction to cells, cell organization and functions, biomolecules,
cytoskeleton, cell membranes, enzymes, cellular metabolism and bioenergetics, genetic
information and regulations cell communications, cell signaling, cell cycles, cell pathology and

programmed cell death, special topics in cell biology

422514 TAl LEaRIN AT HLANa 3(3-0-6)

Advanced Biochemistry, Cell and Molecular Biology
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doanenluianas TalvesszuusenBvia audansied uaznislssyne L4

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

v
o o

423620 LAFRNNaN AN AanFTugadalszans 3(2-3-5)
Applications of Advanced Scientific Instrumentation
nadseynalfirsasioniaananianiiugs uaz UfiiRn M lunistEuns

o ¥ a o/ -dl a o
@mmwmﬂgummﬂwmﬂm%
applications of modern scientific instruments and good practice for

research laboratory administration and management
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423622 wvesldsiuuazllsfled mz@fuzﬁum:miﬂizqﬂﬁ 3(2-3-5)
Advanced Protein Chemistry and Proteomics and Their Applications
mstlszgne i lutasuasdlulilsaladind TUshlelndinuaatin Tustdaas

Widn  weladugednilsilefind  nsuwdnly  waanlalasalelunullsilefind

B4R NALIURITIA AN A

applications of microarrays in proteomics, clinical proteomics, protein,
profiling, high throughput technology of proteomics, nanomedicine, proteomics applications,

mass spectrometry in proteomics, elements of bioinformatics

423627 wmallatanasisdnundrinealuing 3(3-0-6)
Cutting-edge Technologies for Pharmacogenomics
NIUMIANALNITHU TN UENIIN Nsraaulsiumnariugnasulaenig

Annziianmelsgmand nnsld TGCE, CCM, MADGE mm@mwummqﬁyﬁmﬁﬂmiﬂumﬁmam
wilgEnnenugn eI

sequencing genetic variations, genetic variance detection based on
heteroduplex analysis; TGCE (Temperature Gradient Capillary Electrophoresis), CCM (Chemical
Cleavage of Mismatch), MADGE (Microplate Array Diagonal Electrophoresis), etc., novel and

cutting-edge approaches for genetic variance detection

423628 saafuAANegINIWRAZNNTINEN lAdlga 3(3-0-6)
Advanced Stem Cells in Health and Therapy
cY o a [~ A cY o a o o v c 1
wadsuNlaandaRen wasFunlnduiunisasasaslszainlug
% % a v dgj dl 1 o o cY o a < A Y o a
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waruzid uaznisdseyns e Tulatimadauniiinlunisinunleauuulug
hematopoetic stem cells, stem cells in neurogenesis, stem cells and
gene therapy, stem cells for tissue engineering, characterization of leukemic stem cells, stem

cells and cancers, applications of stem cell technology in modern therapy

423629 wTumalulagnianisunndadalvs 3(3-0-6)

Modern Medical Nanotechnology
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applications of modern nanotechnology in medicine, importance in
medical diagnosis, pathways to molecular manufacturing, molecular transport, nano-fabrication,
biological functionalization of nano-metrial nano-power, nano/ molecular communication, nano-

scale manipulation and control, nano-robots for medical applications

423632 FARuazNITALANTRsAed NN i mA R Tug 3(3-0-6)

Advanced Biochemistry of Signal Transduction and Regulation
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structural and biochemical properties of signaling molecules and their
regulation, the interaction of signaling proteins at the various level of signal transduction and

basic principles of cellular communication and applications

423633 NNINNZLRENIEARNIINNANARTNNTUNNETE 3 (2-3-5)
Advanced Cell Culture for Medical Sciences
MINZLRLTAS lunaaanaaauazn st i iisuiddanisnanaansnisunnddugs

cell culture technique and its application in advanced medical science research

423651 ANENUNUE 1 WL .1 8 MUNLNF

Dissertation |, Type 1.1
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find the research question, write a proposal describing the significance
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and purpose of the study and research procedures in brief, including an extensive review of

literature

423652

MENINUE2 UL 1 8 UUILNH
Dissertation Il, Type 1.1

1 :j e‘d‘ o Y a o
LFFIR1AN NI 1IdUandanisaae)

designate the supervisory committee to the Graduate school, submit the

dissertation title to advisers

423653

AneHNug 3 wuu 1 8 waenim
Dissertation I, Type 1.1
ANBUNNTINE TIAURANNANUEN daudnAMaNTR

conduct a research, report research progress to advisers, take a

Qualifying Examination

423654

ANENINUS 4 U1 1 8 UUILNF
Dissertation IV, Type 1.1
ANTUNTINE TINABBAIMNANINEN 481 IATITININLNTINLE

conduct a research, report and submit research progress to advisers,

take a dissertation proposal examination

423655

g .
NN peer review

MLTINUE 5 U1 .1 8 WUILNH
Dissertation V, Type 1.1

AUTUNNTIRE UNAUBANNANNEN LATUNNAINUIRLNDANNIT 11019813

conduct a research, report research progress to advisers,

prepare a scientific manuscript for publication with a standard peer-review process
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423656 ANEUNUE6 LU .1 8 UUnLNA
Dissertation VI, Type 1.1
aginansian aauanetwusiau uiile) §98 (FaMananunusaiiy
anysnl LauaiunAINeNa

summarize all research data, pass a thesis defense, thesis corrections

(if any), submit a complete thesis to the Graduate school

423661 AneNUNUs1  wuul 2 9 MuaEInA
Dissertation |, Type 1.2
=S v v v Y Aa o dl = 1 a a '8
AnmAuAdn lwideddenanla Waulasedngninug seytoyniuas
Muweennsae dnnsvasd uavduneuaasnimdalnedant souisinimunauassinssuiag
=
ATIALUA
find the research question, write a proposal describing the significance

and purpose of the study and research procedures in brief, including an extensive review of

literature

423662 INNUNUE2  Luu1 .2 9 Mnenm
Dissertation Il, Type 1.2
uAaReenansE e uevdiannside
designate the supervisory committee to the Graduate school, submit the

dissertation title to advisers

423663 MYTINUE 3 uu1 2 9 wnaIne
Dissertation Ill, Type 1.2
ANHUNNINE #aUTAARIANLTR

conduct a research, take a Qualifying Examination
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423664 ANENUNUS 4 uuut 2 9 UnLNA
Dissertation IV, Type 1.2
AHUNNIIRE WaKeaANANTEn aaulasesaaneines
conduct a research, report research progress to advisers, take a

dissertation proposal defense examination

423665 AMNUTINUE 5 ULl .2 9 YU
Dissertation V, Type 1.2
ANLUNITINE ULAUBAITNAIIUTN

conduct a research, report research progress to advisers

423666 MNUNTINUE 6 kUL .2 9 YU
Dissertation VI, Type 1.2
ANUUNITINE UILAUBAITNAIIUTN

conduct a research, report research progress to advisers

423667 ANENUNUS 7 uuut 2 9 UnLNA
Dissertation VII, Type 1.2
a o =l a o aa dld .
FILFINNANIGIAE LFTUNNAINUIABANNN LI9419NH peer review
collect research data, prepare a scientific manuscript for publication with

a standard peer-review process

423668 eNUNUS 8 uuu1 .2 9 uaenm
Dissertation VIII, Type 1.2
aginannsiay auanedwusinu uiile) §98 (FaManantnusaiiy
anysnd uauginIneae

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

423671 MNENINUS 1 U2 .1 9 UUILNH
Dissertation |, Type 2.1
1 :j e‘d‘ o Y a o
LFNFIR1AN NI IdUandanisaae)

designate the supervisory committee to the Graduate school, submit the

dissertation title to thesis advisers

423672 ANEUNUT 2 WuL2 1 9 uaeim
Dissertation Il, Type 2.1
ANBUNNTINE TUAURANNANUEN daudnAaNTR

conduct a research, report research progress to advisers, take a

Qualifying Examination

423673 ANEUNUS 3 LuL2 .1 9 UnLNA
Dissertation I, Type 2.1
ANRUNNTINE WIaReANNANIMTn deulaednadneninug s
NANUIRLLNEANNA 11INTAINN peer review
conduct a research, report and submit research progress to advisers,

take a dissertation proposal defense examination, prepare a scientific manuscript for

publication with a standard peer-review process

423674 ANEUNUS 4 Luu2 .1 9 MuaEInA
Dissertation IV, Type 2.1
aginannsian aauaneiwusuinu uile) §98 (@ananananusaiiy
anysnd uauginIneae
summarize all research data, pass a thesis defense, thesis corrections

(if any), submit a complete thesis to the Graduate school
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423681 ANENUNUST  wuu2 2 8 UneNA

Dissertation |, Type 2.2
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find the research question, write a proposal describing the significance

and purpose of the study and research procedures in brief, including an extensive review of

literature

423682 ANTNUNUS 2 UUL2 .2 8 viaanm
Dissertation Il, Type 2.2
uAaRIeNansE TN ueviiennside
designate the supervisory committee to the Graduate school, submit the

thesis title to advisers

423683 MNYNINUST 3 wUL2 2 8 Midnenm
Dissertation Ill, Type 2.2
ANHUNITARE aeudnAMaNR

conduct a research, take a Qualifying Examination

423684 ANENINUS 4 WLu2 2 8 UnenA
Dissertation IV, Type 2.2
AHUNNIIRE WaKaANANTEn aaulaseraaneines
conduct a research, report research progress to advisers, take a

dissertation proposal defense examination

423685 ANENUNUE 5 W2 .2 8 UUILNA
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Dissertation V, Type 2.2

a o a a o aa dld .
FAUTINNANNTINE LATEHNNAINY HMWNWKIHQW?ZQ"]?VIN peer review
collect research data, prepare a scientific manuscript for publication with

a standard peer-review process

423686 ANEUNUS 6 LLL2 .2 8 UUnLNA
Dissertation IV, Type 2.2
aginansian aauanetwusinu uiile) §98 (FaManantunusaiiy
anysnl LauaiunAINeNa
summarize all research data, pass a thesis defense, thesis corrections

(if any), submit a complete thesis to the Graduate school

423694 PdiaARATINIINLNANGATNITUNNE 3(1-2-3)
Selected Topics in Medical Sciences
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current knowledge and interesting research in medical sciences, relation

of fundamental knowledge to development of the current knowledge and their applications

423695 ANNU 1 1(0-2-1)

Seminar |
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emphasize on encouraging students to learn how to search, read,
criticize the articles and published papers, and practice the oral presentation by way of seminar

on selected topics of current interest in medical sciences.

423696 AU 2 1(0-2-1)
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Seminar |l
Auuun Twiadesne) neidananAaninisuwne

seminar on selected biomedical sciences topics

423697 AUNUN 3 1(0-2-1)
Seminar Il
fuuun Twihdesne) neAnanaAanin e

seminar on selected biomedical sciences topics

423698 AUNUN 4 1(0-2-1)
Seminar IV

Aunun lwindeanulsadugamianansianinisunmng

seminar on advanced research in biomedical science topics

ANAEUNESIEITADNANUNITITAN

418611 Tm?qqquﬁfeivﬂif1ﬁq%l,ﬂﬁ°fuqq 2(0-6-3)
Research Project in Advanced Biochemistry
nssstlszaunsniasamamatiefliF ufiesl fiine uaznisissynild

lusnenrasdlasamiddenedaaiidugs

hands-on experience in laboratory techniques and applications to

research project in advanced biochemistry

418612 nsAneduganeniulilemiu 3(3-0-6)
Advanced Protein Studies
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advanced aspects of proteins regarding structures, foldings, post-
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translational modifications, interactions, chemistry, engineerings/modifications, purifications,

structure determination methods, and advanced protein bioinformatics
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418513 Wafiailaqiiuni@aaiiuazaianineaias 2(1-2-3)
Current topics in Biochemistry and Related Fields
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current and interesting topics in biochemistry and related fields

418521 FANeR9ANRAUNENTUgN TN TN 3(2-3-5(

Biochemistry of Human Genetic Disorders

HULAZNTUAAIDBNTBIEIL N1INALNUFURIAEULE A1LFUBIAIN
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gene and gene expression, causation of human genetic disorders and
inheritance, types of human genetic disorders: single gene disorders, multifactorial and
polygeneic disorders, molecular techniques of diagnosis and prenatal diagnosis, genetic

counseling, prognosis and treatment of genetic disorders

418522 AR UALTIANENTHIANATBINEIT 3(3-0-6)
Biochemistry and Molecular Biology of Cancer
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molecular mechanisms involving cell proliferation and cell cycle leading

to cancer development and the molecular basis of carcinogenesis and its risk factors
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418523 Faanenlu LANANINNITUNY r%uzgq 3(2-3-5)
Advanced Medical Molecular Biology
Thsasinenastiu ipsnsreased Talulara Trenddu uaznisuteiauy
Tulega n1931909A2109RERBLAZNNTAILAN N1TNBATHALATNITATLIAN NIELAUNNTULIATTALAY

o & a & ]

ﬂﬁ‘%U’)uﬂ’]ﬁ‘Vﬁ/\iﬂWﬁ‘LLﬂ@?ﬁ/@LL@%ﬂ’]?ﬂQUQN NITNRNLUNUI VN ALBULR misﬁ@mmuﬁtﬁum WALlA

]

-3

NNIANEINNTLAANEANTRNEN NIUFALTA Tanevidninaans mﬁum@ﬁ?ﬁ'@ﬁmf}&nmﬁmuqumi
LARNBANUBEIY ButaznsAtuAN luTwRRIINITIIsauLarN T UseanF lFimATian19Eiaanen
Tuanantanisunmne

gene structure and cell cycle, homologous recombinantion and meiosis,
eukaryotic replication and regulation, transcriptional—postranscriptional and regulation,
translational-posttranslational and regulation, mutation, DNA repair, techniques to measure
gene expression, transgenesis, knockout animals, stem cells, signaling pathways that control
eukaryotic gene expression, gene regulation during eukaryote development , application of

molecular biology techniques in medicine

418524 Fpiaedlaia 2(2-0-4)

Viral Biochemistry
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structure of various types of virions, classification of viruses based on
pattern of genome and their replication, viral gene expression and regulation in host cells,
interaction between virus and virus, virus and host, and host response to virus infection,

techniques in cell and molecular biology for studies of viruses
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418525 Fpiaaalntuinisuazatlesn 3(3-0-6)
Biochemistry of Nutrition and Chemoprevention
ANNANATYTANANTRIWITVN AN9R1TTHANYNNIA LAE ANTR1W3TUA
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human macronutrients and micronutrients’s effect in terms of health and
biochemical processes, balanced nutrients and energy, malnutrition, health promotion and
protection through chemopreventives of today relavant, as well as relationship between

chemopreventives and protection against diseases

418526 Tnauiuganans 3(2-3-5)
Nutrigenomics
UfAninfarndeansanmauariiu n13AUANNITLAAIRaNTeEulAE
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nutrient-gene interactions, nutrient regulation of gene expression,
nutrient regulation of transcription factors, metabolic regulation of gene expression by nutrition

status, measuring nutrition-responsive gene expression by widely used technologies: real-time

quantitative PCR, western blotting, and microarrays
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418527 NEINLTTUAN 3(2-3-5)
Biochemical Toxicology
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principle of toxicology, factors affecting to toxicokinetics and
toxicodynamics, toxicogenomics, biochemical mechanisms of pesticides, heavy metals, volati
organic compounds, natural toxins and toxic substances in food, carcinogenesis and
teratogenesis, relationship of environmental pollution to human health, principles of health risk
assessment and safe dose determination, toxicological laboratory techniques used for the

evaluation to dose and response of toxicants

418528 WUGANARS INLAN A BN Y] 3(2-3-6)

Human Molecular Genetics
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Nucleic acid structure, chromosome structure and function, genes in
pedigrees and population, cell and cell-cell communication, organization of human genome,
human gene expression, genetic variability, genetic mapping, human disease genes, cancer

genetics, genetic testing of individuals and personalizing medicine, animal models

le
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418531 AR URINT 3(3-0-6(
Plant Biochemistry
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structure and functions of organelles of plant cell, role and function of

plant hormones, photosynthesis, photorespiration, plant metabolism and regulation including

carbohydrate, lipid and nitrogen, nitrogen fixation, secondary compounds, function and

secondary metabolism

418532 NaRENUINNITeIR T lWE T AR LAz TN TLana 3(3-0-6)
Biochemistry and Molecular Biology of Plant Development
N1IANWINTTBINT Mg TeILpinge] FaupinI29enIesEaauRennsunTa it
TdsioeiuardainenTuana safluuaesia sunsnalndfiaumndsaniswmuin1saeai
development of plant in different stages since germination to senescence, plant hormones, and

epigenetic mechanism in plant development

418533 NATANINTIINENTEALINIANARAT NN UG ANART uNI9AN T 3(2-3-5(
Molecular Biology and Genetics Techniques in Plant Study
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biology and genetic model plant, genetics background and Mendel
theory and law of segregation, plant genetic analysis, molecular techniques for plant study,
DNA markers, bioinformatics, applications of plant molecular biology and genetics techniques,
techniques used in plant study including DNA, RNA and protein, reporter analysis for
subcellular localization and transcriptional analysis, DNA markers, segregation analysis and

bioinformatics

418534 aasluuna ludsasinauayszauluEana 3)3-0-6(
Physiological and Molecular Basis of Plant Hormones
AR NLATUTINTVBNDDSNUATATARNT A5 INULAZNIINILAR

aasluuig luddsaneuazidieluena uay neMnausuiuaeaaiiug

structure and function of plant organelles, physiological and molecular

basis of plant hormones and hormone integration

418535 NN2RaLAUBNIAINTRRAN AT lTadTaANeN 3(3-0-6(
wazszaLluang
Physiological and Molecular Basis of Plant Stress Responses
a = A = = v o o a
FUAUBIANIELATEY A HINCT mmemma‘ﬂmmm:n@imm@mm%%‘ww
= = dl P! Yo = = dl a P!
YAINT FDF LN memimuQm‘imﬂa@ﬂuum@wﬂmum’mmiﬂm m’]mmﬂmwmmsl,uwmm@
paUAuBIFaanIIzLATA lANdTIInauazT ianalung n9meuaLassaANIATIALLL
NANNAN
types of plant stress, biochemical protective and detoxification
mechanisms in plants, plant hormones and hormonal control during stress, stresses,

physiological and molecular basis of plant stress responses, integrative stress response

418536 LANANTAUNALNANITANHINITIAR 3(3-0-6)
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Chemoinformatics for Biochemical Studies
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chemoinformatics related basis, relevant databases, programs, and

techniques, chemoinformatics usage for biochemical studies

418537 TansaunAd mFuNsAnEEAduaziangszaulians  3(3-0-6)
Bioinformatics for Biochemical and Molecular Biological Studies
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bioinformatics databases and tools for biochmical and molecular biology

study, studies of macromolecules, sequences, relationships, and other related aspects
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Molecular Data Mining
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importance of molecular data mining toward molecular biology and
biochemical studies, related background for molecular data mining, types of molecular data
mining, molecular data extraction and handlings including pre-processing, various molecular
data mining techniques, application of molecular data mining in molecular biology and

biochemical studies
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Bioinformatics Programming
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basis of computer programming and related computer knowledge,
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relevant bioinformatics usage, programming languages for bioinformatics, bioinformatics

programming, basic web site building and publishing

AN ELNA51E TN ADNFNUNITINEINAAIRAS

a o

419524 SLULAURUTUALINATIANTIATEUWUE 2(2-0-4)
Reproduction and Assisted Reproductive Technique
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reproductive organ and reproductive process in human concentrating
on the normal processes of fertility and reproduction, abnormalities and pathological condition

leading to infertility, assisted reproductive technologies such as IVF and GIFT as well as

consideration of the ethical issues involved
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Anatomical Laboratory of Circulatory System
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practice in identification for gross regulation of heart structure and
microscopic feature and function of various organs in circulatory system, diseases resulting

from disorders of circulatory system, including further study in current research-based findings

of circulatory system.
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Anatomical Laboratory of Musculoskeletal System
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practice in identification for gross structure and microscopic feature and
functions of the organs of musculoskeletal system, types of joints, function of muscles and bone
in movement, diseases resulting from disorders of the system, including further study in current

research-based findings of musculoskeletal system
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Anatomical Laboratory of Respiratory System
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practice in identification for gross structure and microscopic feature of
respiratory system, functional organs for gas exchange, and the structures used for breathing

process, systemic relationships in the body, as well as basic disorders commonly found in

respiratory system
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Anatomical Laboratory of Urinary System
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practice in identification for the structure of organs of urinary system in
terms of gross anatomy, microanatomy and development of urinary system, including studying

the most common deficits of urinary organs

419517 UARN1INNENIAAARTIB9ITLLE BT 1(0-3-1)
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Anatomical Laboratory of Digestive System
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practice in identification for gross anatomy of digestive system begins

with the oral cavity to anus, including accessory organs of the system. Study on arterial and

nerve supplies, lymph circulation and description of the diseases related to the digestive system

419518 UftiAN9NEAnIAANERTIBeTEULALRLS 1(0-3-1)
Anatomical Laboratory of Reproductive System
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practice in identification for gross structure and microscopic feature and

functions of male and female external and internal organs related to reproductive system and

accessory structures of the system, diseases resulting from disorders of reproductive system,

including further study of current topics in reproductive system

419519 3TN UNNNLINAFANE RS 2(1-3-3)
Research Methods in Anatomical Sciences
Aa ada o dl P = a o ng// 1% S o
wANATEIAEN 1 lUN13ANHAFETINIFIUNUNEANIAANRRAT RANE
AN1AAERT Uszannnein1ARIART LATANANI1IT1A ANeTaaiua1UIN1LINIAARRS

research techniques used for study in gross anatomy, microscopic

anatomy, neuroanatomy and other multidisciplinary involving anatomical sciences
419522 WNATINENUBITEULLUTZAN 2(2-0-4)

Neuropharmacology
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action of drugs on nervous system, emphasizing on the effects and
functions of various neurotransmitter substances on different neuronal pathways, the
interactions between these endogenous substances and drugs or exogenous chemicals, the
effects of drugs on either normal or abnormal behaviors including the significance of these

drugs as therapeutic agents

419523 szamiadl 2(2-0-4)
Neurochemistry
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biochemistry of nerve cells, molecular structure of nerve cells and glial
cells, intracellular and intercellular communications, including abnormalities of neurochemical

system and neurodegenerative diseases

419533 siox [sviavaenme 2(2-0-4)
Human Endocrinology
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structure and function of various endocrine glands in the body, the

diseases resulting from disorders of endocrine system, relation of aging and endocrine function,

as well as further study of present research-based findings of neuroendocrine system
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419534 aNIIAUBLANATAU 1(1-0-2)
Electron Microscopy
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research techniques using transmission and scanning electron
microscopes type of electron microscopes, applications in research, and sample preparation

used for each type of microscopes

419535 NM3ATIZINTNNINNTIAE 1(0-3-1)
Image Analysis for Research
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practice in techniques for imaging analysis from the research using

software, as well as data analysis from the images for publication
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Immunohistochemical Technique
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practice in research techniques used for detection the presence of

specific proteins in cells or tissues by means of specific antigen-antibody interactions

419541 ANNLANENTBINYre] 2(2-0-4)
Human Embryology
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process of human embryonic development, male and female
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gametogenesis, changes from fertilization until birth, mechanisms underlying the development
of various organ systems both normal development and congenital malformations and their

postnatal symptoms

419542 WANANTINARNFNEAL 2(1-3-3)
Embryo Production Techniques
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processes of embryo production and embryonic development, assisted
technology for in vitro embryo production, as well as applications of embryo production

technology in clinic and veterinary

419543 UirRnamsidaataduazileide 1(0-3-1)
Cell and Tissue Culture Laboratory
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practice in cell and tissue culture techniques used as the basis for
advanced research
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Advanced Human Genetics
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human genetics, genetic disorders, including study of cell division,

chromosome structure, gene expression, regulation of gene expression and techniques used in

genetic study
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Current Topics in Anatomy
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current and interesting topics in anatomy

419612 nsuRaumaudadinszgndumamaniginiaaians 3(3-0-6)

Comparative Vertebrate Anatomy

Thzaaing wiind uazAaudniugaesszuusne ludndinssandunds

ATNUINITVRINTNALAZNIIN LN FANE AL
structures, functions and relationship in systems of selected vertebrates,

embryo development and evolution
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Molecular Neurobiology
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genetics and molecular biology of the nervous system covered the
functions of nervous system in nerve impulse transmission, neurotransmitters and receptors

419631 NN2ANH1 IAT94 51989919 8T 2 B waz 3 RA 3(3-0-6)

Two Dimensional and Three Dimensional Studies of Body Structures
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morphometric and stereological methods for 2 dimensional and 3

dimensional studies quantitatively and qualitatively of body structures of the cells into tissues

and organs

419641 TRNUNTDITARUATLUALE DTN 3(3-0-6)

Advanced Cell and Tissue Biology
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contemporary views of structural biology of subcellular organelles and
cell constituting various mammalian tissues are considered, including reviews of selected topics

on advancement in cell and tissue biology
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Advanced Microbial Physiology
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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 NATATWINUITEN N TN UATATIINEN 3(2-3-5)
Research Techniques in Molecular Biology and Microbiology
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principles, methodologies and practice of current molecular biology and

microbiology techniques, as well as those used in microbiology researches

266504 Wdialannzn1eqgatinanen 3(3-0-6)

Selected Topics in Microbiology
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interesting topics in microbiology related to specific student’s thesis or

having the current impacts; different topics in each semester
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Bioinformatics
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biological data and data collection, data analysis, data alignment,

information technology applications in experimental design, laboratory diagnosis, genetic

relationship of organisms, and other aspects
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Quantitative Predictive Microbiology
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the discipline of quantitative microbial ecology from the predicting
growth and behavior of microorganisms in food and other ecosystems, experimental design,
data processing, the building models of microbial growth and inactivation, the problem of
uncertainty and variability in models, modelling lag-time and the application of models and other
quantitative microbiology tools for food safety management and environmental and agricultural

microbial ecosystem
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266508 WUgANANTIRIAUYITETIg 3(2-3-5)
Advanced Microbial Genetics
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advanced microbial genetics on gene replication, gene expression and

regulation at molecular level, physiological processes and responses of microorganisms to

environmental conditions
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Microbial Food Safety
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microorganisms in food, classification, distribution, food spoilage, food

regulation, HACCP system, food sanitation, and food poisoning

266511 QATIINLNNIANT NN ET 3(2-3-5)

Medical Microbiology
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microorganisms of medical importance with emphasis on morphology,

cultivation, physiology, pathogenesis, epidemiology, immunity to microbial infection and

laboratory diagnosis
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266512 4aTINAMINITUNNETI TG 3(2-3-5)
Diagnostic Medical Microbiology
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diagnostic microbiology 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 AATIIMNENNNANFITUATUATAUNNLIA 3(2-3-5)

Microbiology for Public Health and Sanitation
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principles of public health and industrial sanitation microorganisms

involving in public health and industrial sanitation, epidemiology, prevention and control

266514 e RANIUTuga 3(2-3-5)

Advanced Immunology
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advanced immunology on interaction of antigen and antibody, humoral

and cell-mediated immune responses, immunogenetics, immunological disorders, and

immunological techniques
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Advanced Medical Virology
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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
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266516 WUATEINN 1WA TGS 3(2-3-5)
Advanced Medical Bacteriology
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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 213NN NN TUNNET TG 3(2-3-5)
Advanced Medical Mycology
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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
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Medical DNA Technology
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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
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vectors and non viral vectors as well as other strategies, applications in diagnostics, key ideas

of the latest research on gene transfer, vector development and pre-clinical research

266519 AATIURAILING )32-3-5(
Microbial Forensics
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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
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Microbiology of Waste Water Treatment
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microorganisms in waste water, factors affecting microbial activities in

waste water treatment system, problems analysis, and process control
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Microbial Biotechnology
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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
266523 maluladresieuloiannadurintdugs 3(2-3-5)
Advanced Microbial Enzyme Technology
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enzyme production from microorganisms, production regulation, enzyme
secretion, extraction and purification, immobilization and utilization of enzyme
266524 NIFTUTARAAUYITE 3(2-3-5)
Microbial Cell Immobilization
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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 nadszgniniamalulag@aninaesue A luiaan 3(2-3-5)

Biotechnological Applications of Actinomycetes

83



IA9AsaLAT AT TeTA N m?m'?ﬁﬁy Wuqﬁmm§ WAL UaznITan
AuunluszauTuanaresuenilude@n nisdscgnsnianatuladidonin saudeanisuan nns
o A o [ a o o‘d‘ v o
ARALAAN mﬁ?ﬂ?uﬂg\‘lzﬁwwuﬁql,l,@w@mnms‘mﬂmmﬂﬂi:mumwmﬂ

structures and function of cells, growth, genetics, ecology, and
molecular systematic of actinomycetes, applications for biotechnology, including isolation,

selection, strain manipulation and fermentation products

266526 waTulagiian1ng 3(2-3-5)
Fungal Biotechnology
@9anen wad lewledaes wamalladifenfunaniosems
fungal physiology, fungal cells, their enzymes and by product in food

and feed thechnology

266531 HnAINENI899auNTe 3(2-3-5)
Microbial Ecology
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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 AATIINENUBINITHAN 3(2-3-5)
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Pollution Microbiology
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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 NNEALUAZNTADNARENNAAUNTE 3(2-3-5)
Microbial Degradation and Deterioration

TRALATLNLNTBIRALYTE lunIstiotaaadanlszinmaniuiaglaa

|
e A

asdsznavezlsnnin a1sdsznauezannmn NaRSUTame AR uiATemis & WaN nwiaey
NILAN LANANT Mﬁﬂgmmﬂﬂ?zfﬁm@mr mmﬁﬂ‘ paananlateNNNARaN1TeadaNELaTNNT
dl a al ¢ ada 'e v o
LRANANEITDIAUNTE ITUATIEU mﬁ?mwﬁ;mm:m?ﬂ@\‘mu

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 ATHUAINUAIENINTININYDIAAUTITET LAY 3(2-3-5)
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Microbial Diversity and Phylogeny
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application of microbial classification and phylogeny at molecular level,

estimation of microbial diversity in environment, conservation and management of microbial

resources

266621 BOYAATIINE 3(2-3-5)
Molecular Microbiology
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microorganisms at molecular level on the biochemistry, physiology,

classification and identification, laboratory diagnosis, and their applications using modern DNA

technology

266622 AATINNTITEUL 3(2-3-5)

System Microbiology
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integrated basic biological knowledge of microorganisms in

biochemistry, genomic, transcriptomics, metabolomics and proteomics, describe a microbial

cells functions, emphasis on the balance between microbes and humans
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Advanced Diagnostic Medical Microbiology
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advanced techniques in identification of various pathogenic

microorganisms, and applications of molecular and immunological techniques for laboratory

diagnosis of infectious diseases
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Advanced Microbial Biotechnology
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microbial importance in advanced 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
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Molecular Biology of Microbial Photosynthesis
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photosynthetic patterns in various groups of microorganisms, cellular
structure of photosynthetic apparatus, molecular structure and biosynthesis of photosynthetic
pigments, mechanisms of electron flow in electron transport chain, bioenergetics and metabolic

processes, regulation and genes involved in microbial photosynthesis
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