1lAsuMsandngIMss=RuUInain Gallimeshu/2565

du1 3 IugIFdINTsuLazgIdISTUNA

(Genetic Engineering and Bioinformatics)

USvanudaudin a1 3iniugimnssuLasansaume

Doctor of Philosophy Program in Genetic Engineering and Bioinformatics

USyaufUndin (Wugiminssukasdiansaume ), Us.a. (ugimnssuuasiansaune)

Doctor of Philosophy (Genetic Engineering and Biocinformatics), Ph.D. (Genetic Engineering and Bioinformatics)

TANETINANFNS

Tunumheinnunaeandngns liteenit 48 wiein

f. 3ruen lldewnin 6 wulein (aituniiein)
- dun 4 yhefin (Wilundiein)
- Jentefiu 2 yhein (aidumiein)
9. ngfinus luitfoanin 48 wihefin

318731
n. Aven lidesndn 6 wieia (Lidumitein)
-duawn 4 wdaedn (Lithuriaefin)
01554697 Funun 1,1,1,1
(Seminar)
- Avnendedu2 wiaedn (lddundaein)
01554691 sudouisitedugametugimnssuuasiaamsauna 2(2-0-4)
(Advanced Research Methods in Genetic Engineering and Bioinformatics)
2. nerfinus laidewndn 48 wiaefin

01554699 Inednus 1-48

(Thesis)

Srunumheinnunaeandngns lidesndn 72 ihefn

f. Av1en laitfesnin 8 wheia (lddunienin)
- duan 6 whein (Wilunilein)
- A nendedu 2 whein (aitfundienna)
4. NANUS luitfoanin 72 whefin
318391
n. 3ven Liasndn 8 wulwdn (laidunileia)
- funun 6 widein (ldtduvidaeiin)
01554697 Ausun 1,1,1,1,1,1
(Seminar)
- Jynenteau 2 wiqeia (lddunidaeia)
01550691  sufeuisisedugemetugimnssunaziimsauma 2(2-0-4)

(Advanced Research Methods in Genetic Engineering and Bioinformatics)



2. Inertinus lddeandn 72 wiqehia

01554699 Inednus 1-72

(Thesis)

Punumheinnunaeandngns liteendn 48 wiein

f. 3ruen ladewnin 12 wmheia
- dunun 4 wWhehn
- JentaAu 2 vihunn
- Areniden lLiteani 6 wihefin
se3%1 2. Ing1iinug litleandn 36 wiein
n. A nenlidesndt 12 wuaefin
- fuuun 4 wdaeia
01554697 duuun 1,1,1,1
(Seminar)
- AYeNUIAY 2 RUIwAA
01554691 sufeuitifotugimetugimnssuuashasaumne 2(2-0-4)

Y

(Advanced Research Methods in Genetic Engineering and Bioinformatics)

a = Y ' ' a
- Ay ueniden lddasnin 6 WUWNA

Tifdndeniseuseivluaivin lddesnii 3 mdein anseivselliluazidenissusiginluavivnseusnainiuAtavsiaaudvingfdas 600

Frunulidesnin 3 niein visillveglunafidavesenasdfivinuinednusuin lnearmiuteuvesusesuaunin uagldsveyiRananuivudininends

01554571  Fyansaumnemans 2(1-2-3)

(Bioinformatics)

01554572 Rlunuasnisvinenu 3(3-0-6)
(Genomes and Functions)

01554673 stugimnssuduguasdransaumeiinseidilngd 2(2-0-4)
(Advanced Genetic Engineering and Bioinformatics in Epitopes Analysis)

01550671 aluladiugamaiugimnssuuasdransaume 3(3-0-6)
(Advanced Technologies in Genetic Engineering and Bioinformatics)

01550672 Tansaumavestusiudugs 2(1-2-3)
(Advanced Protein Bioinformatics)

01554673 stugimnssuduguasdransaumeiinseidilndd 2(2-0-4)
(Advanced Genetic Engineering and Bioinformatics in Epitopes Analysis)

01550674 stugimnssudugslussuugiduiu 2(2-0-4)
(Advanced Genetic Engineering in Immunology)

01554696 L‘%‘i’NLaW’]%V]NWﬂﬁﬁﬂ')ﬂiiﬂJLLag%’Jﬁ’]iﬁumﬂ 1-3
(Selected Topics in Genetic Engineering and Bioinformatics)

01554698  Uguniivety 1-3
(Special Problems)

¥ nendnus Lideendt 36 wiaefin

01554699  Aneniiwug 1-36

(Thesis)



Iuunbeinnunaeananans lddesndt 72 vieia

f. JgLen luitfesnit 24 wihefin

- dunun 6 wiwin

- A nentaAy 8 wihegfn

18391 - Areniden laltfosnin 10 whedn
4. Neinus litfpanin 48 wihefin

n. 3yen Lifesnd 24 waeda
- fuuun 6 wilefa
01554697 Funun
(Seminar)
- JynenUNAU 8 WILAn
01554572 Funuazn1svinu
(Genomes and Functions)
01554577  npdiaiugmansszauliiana
(Advance techniques in molecular genetics)
01550691  sufeuiBidetugimatugimnssuuasiansaumna
(Advanced Research Methods in Genetic Engineering and Bioinformatics)

- Jynaniden litlesndn 10 wiaeda

1,1,1,1,11

3(3-0-6)

3(1-6-5)

2(2-0-4)

Titandenseusieivluaivian lddeanin 5 wiein nseivseluiuazidenssusedniuanvivIvseuenau I NLa saaNiIinafaLs 600

Frunulidesndn 5 wiwin isilledlunafidavesenvsdfivnuinednusudn lnsanuiuteuresuszauauin wagldsueuiiananuitadininedy

01554571  Transaumarans
(Bioinformatics)
01554573  Fenseuvreanuuudflnul
(Epitopes Design Bioinformatics)
01554574 Wugdmnssuiiatigs
(Advanced Plant Genetic Engineering)
01554575 wiAlulaBmaiugiennssy
(Technology in Genetic Engineering)
01554576  Frasauwmadmsunsiaseiteyamduiuagalu
(Bioinformatics for NGS Data Analysis)
01554672 Fransaumevedlusiudugs
(Advanced Protein Bioinformatics)
01550673 stugimnssudugauasfransaumeiinseislnud
(Advanced Genetic Engineering and Bioinformatics in Epitopes Analysis)
01550670 stugienssudugilussuugiiduriu
(Advanced Genetic Engineering in Immunology)
01554696 L%‘IENLQW’]%V]NWHQ?JWJﬁiiuLLas%’Jﬁﬁﬁumﬂ
(Selected Topics in Genetic Engineering and Bioinformatics)
01554698  Ugymiieiy
(Special Problems)
4. endnus  lidesnd 48 wioein
01554699  Anendnus
(Thesis)

uh b glialieli
Mednidusiaivvamangas
01554671  walulagvugmnaiugiAnssuuazdaasaumna

(Advanced Technologies in Genetic Engineering and Bioinformatics)

2(1-2-3)

21-2-3)

2(2-0-4)

2(2-0-4)

2(1-2-3)

2(1-2-3)

2(2-0-4)

2(2-0-4)

1-3

1-3

1-48

3(3-0-6)

wialulagdugamaiugimnssuuastiansaumanduiegiu densussandlunmsinuasuasnisunng mslnziguuuunisuanseendeisliulas

wesis weluladreuiiawmeinadiasauna lasin1stluinyuwduasdnd waluladleavgnm walulagtugsdmivlysiuwaemslinseilusiudugs



01554672

01554673

01554674

01554691

01554696

01554697

lUsAleda mﬁﬁﬁ]ﬁaww‘f,maqa%uqa ns¥nwlagiu masvindmnssudiode waenisdumen Yssiutlamiu qunn AnuUaensiy 938555
nnnesEriaUssne wavanuadlsvesdaurenisldimeluladtuganani

A board range of current advanced technologies in genetic engineering and Bioinformatics employed in agricultural and medical aspects.
Expression profiling assay by microarray. Computer concepts for bioinformatics. Human and animal genome projects. High through put
technology. Advanced protein technologies and advanced protein assay. Proteomics. Advanced molecular diagnostic assays. Gene
therapy. Tissue engineering and drug discovery. Issues on health, safety, ethical issues, international laws and public perspective to

these advanced technologies.

FransaumaAvadlusiuduge 2(1-3-4)
(Advanced Protein Bioinformatics)

shdethriuresinsiugsiazeiuisdnunzvedusiussiuiead nisaiauarlfintoslonalusiuiimsauna msviweslassadelusiu
nsviunevthitveslsiu msseylusiu msmdumisedldsiu msdaedusiulmnind Wsdudends wietedunsAzorsswineusiu
Current topics of advanced methods to characterize cellular roles for proteins, creating and using of protein bioinformatics tools, protein
structure predictions, protein structure-functional prediction, identification of proteins, localization of proteins, protein dynamics

simulation, protein docking, protein-protein interaction network.

Wugimnssutuguasimsaumaliameidilnud 2(2-0-4)
(Advanced Genetic Engineering and Bioinformatics in Epitopes Analysis)
auitugeiiiutiagtureamsienesisilndaseunquussnsdilndsedednfaues Buevd luana Jnszissiuaunsey Taaes
nsmndumesdilnud Ainsgiedgldsenidilniflasasauifvedusiu wugimnssudugdumsaiafesaunuulng nisiug
Arnnysy Bued iuniwed luana iensiaeumsuiuiuulng mevihusudl T 1wad AUl madeunmudnenmdflnud uazuudliy
walulagluauian

Advanced current knowledge epitope analysis covering issues; epitope population coverage, epitope conservancy, epitope cluster, and
homology mapping of epitope to 3D structures of proteins. Advanced genetic engineering to synthesize peptide libraries, genetically
engineered MHC pentamer molecules for peptide binding assay, B-  cell epitope mapping, and epitope validation, and future

technologies.

P

ﬁuﬁﬁmnsiu%”ugﬂuizuunﬁqu U 2(2-0-4)
(Advanced Genetic Engineering in Immunology)

nsUszgnimeiuimnssuasgiiguiumemsunmduasdnunns anuitugedidutiagtuRetunsdomsveasadluszuugidutumamuny
mavhnuvesszuugifuiulaenssuiunsersiduele Wugirmnssusenisndnlululasueaueufived msudniafualislmidemeilasidsaamin
Application of genetic engineering and immunology in medicine and veterinary medicine. Current topics of advanced cellular signaling in

immune cells, RNA interference in regulation of immune function, the genetic engineering of monoclonal antibodies, modern vaccine

technology using reverse genetic.

v
Na o

521 08UTBIVUFININUTIAINTTULAS T I TaUNA 2(2-0-4)
(Advanced Research Methods in Genetic Engineering and Bioinformatics)

nuATetugemetuRimnssLasiiasaume waznsdarilassanside nslfivelulafmsaumna uasrouiumosdmiulszinana uay
nsduAutaya N1slATeiing NS USBMalEuUNANUMSITINTG kag N15UEUD N158AUTIENANUITY msdarhsenuiiethiaus
lumsUsegunsiiailungansivnis

Advanced research in genetic engineering and Bioinformatics and presentation of research proposal, application of information
technology and computer for processing and retrievals, data analysis, technical report writing, technical presentation and group

discussion. Paper preparation for international journal publication.

(FRANIENINUTIAINTTULALTIE TaUMA 1-3
(Selected Topics in Genetic Engineering and Bioinformatics)
SasamenaiugImnssukasiasauna TussdudSygyien MtdeFeavdsuuladiluwiazniamsinm

Selected topics in genetic enand Bioinformatics at the doctoral degree level. Topics are subjected to change each semester.

duuun 1

(Seminar)

a

nsdauekavafuMemteniiaulamaiugiranssusasasaumnaluseiuUSyyien



01554698

01554699

Presentation and discussion on interesting topics in genetic engineering and bioinformatics at the doctoral degree level.

Uy 1-3
(Special Problems)

msfinwdupimaiugimnssuwasdiansaumasyausygen uasseussadoundusenu

Study and research in genetic engineering and bioinformatics at the doctoral degree level and compile into a written report.

Anenfinugs 1-72
(Thesis)

elusziuUSaygen waviSsuSeadeuduinednus

Research at the doctoral degree level and compile into a thesis.

snedgfiusiairwanudngns

01554571

01554572

01554573

01554574

01554575

nsiusunsuBransaunaans 3(1-4-4)
(Bioinformatics Programming)

o am 4 a n p » o p o a p S A . A aa - o
DANDINUNDUATIZNYLAIUY ZIUTBLANWNYITETTUNAAITAT AslusunsuNeIRS1wsiLas S auisudimuduesnsaiiimasnias Tusaunisiuneg
MeEsaunaAmans n13IaseinNdiusddiaunsuasiiaunisseauliena mlnneilasaiiweinsaiiinddnuaslusiu
nyasgdeyaleding nslusunsuieundymmeadnasaumaans

Algorithms for sequence analysis. Bioinformatic databases. Programming to analyze and compare nucleic acid and protein sequences.
Bioinformatic prediction. Analysis of phylogenetic relationship and molecular evolution. Structural analysis of nucleic acids and proteins.

Omics data analysis. Programming for problem solving in bioinformatics.

Funwazn1vingu 3(3-0-6)
(Genomes and Functions)

wqwﬁﬁmﬁuﬁmmﬁium asrUseneu laseadne nsdfiusnaulaenisaenideuuuy NSUARIRBNHAYNITAIUANNTHAAIDBN N1SNATLNUTLAY
nstouusLieg9nNuRsITomesBuLarATuniun v sandrlusruUAETin Russeiulinana seiuead warseduAdiTintiaddie
Principle of genes and genome. Composition, structure, replication, expression and regulations, mutagenesis and repairing. Examples of

gene and genome influencing on functions of their products in living systems on molecular, cellular, and whole organism levels.

FaansaunAoanwuudninuld 2(1-2-3)
(Epitopes Design Bioinformatics)

P 5 ~ o w ~ay. 4y o P S I S .
FIUVBYATIANTAUNA wazlusunsunsdineuiames dmsuoanuuudiinudindu nsesniuy Tiwaduasdwaasnivud ann1swensalnis
nzduiuesesdluana nsmensallsiuinunszuiunsmeluwad anddveriiluvedlusiiu Mnlaswasvanuiifvedlusiiu nisihiisvessiavh

a4 v o v 5 o v oo < . Y
656’18LLa5ﬂ’)’mEJ(”MQu%axﬂ,ﬂiﬂﬁiﬁEJLIUTWﬂ{]“U@QIUiE]U WA THLTUSUATIEATIMATUTIINGT eN1SNeINTalkayeankuudRInuld
Bioinformatics databases and computational programs, designing epitope-based vaccines. T-cell and B-cell epitopes are designed upon
predictions of; a MHC binding, processing of peptides in the cell, protein sequence, three dimensional protein structure, and solvent-

accessibility and flexibility of structural protrusion. Trend of computational biological programs for epitope design.

Wugdaanssufivdugs 2(2-0-4)
(Advanced Plant Genetic Engineering)

wdnnsuazmadaiugimnssudiy medetugdunsieloududigits nsseniuuuazaisnnmesmuingUssassiisineg madafumiinais
walilaBorfiduele meluladlulasorfiduie Imnssudd wvueddiluiiy nsussgndlifugimnssuivilendnasdmaniu liafiaiii
N3AIUANLAANUADAAENINTIN N

Principle and technique of plant genetic engineering; advance techniques for plant transformation; design and construction vector for

specific propose; gene targeting technique; RNAi technology; microRNA technology; plant metabolic engineering; application of plant

genetic engineering for bioproduct production; molecular farming; regulation and biosafety.

wAlulagaiugIANTsU 2(2-0-9)
(Technology in Genetic Engineering)

1Y) aw o I a s & s & S aa a ¢ aa & ¢ & o w s a
wannsIveuazimnaluladaisludlunisiesdifoue o150ueuarlusiuy dMauAng SUUDANAY NSUNTNLLIBISOUE NTIEIRUDITOUD
o5idutenaUmes weadladugamaiugicmngsy
Research principle and recent technologies in DNA RNA protein analysis, epigenetics, senome editing, RNA interference, RNA sequencing,

RNA aptamer. Advanced techniques in genetic engineering



01554577

wallanugAansszauluana 3(1-6-5)
(Advance techniques in molecular genetics)
wadlan1sataugnuaziieszinsailinddn wealula8fidensuasnisuszend madansivaeunisuanseanvesdu madansiamdduiidueuas

a &l a a a a v a a fal & a 1 a a a @
M3ATIEalug welamaiasauna nallanslaauusaraing Srenduuuriadue walanisadaueniarinsieillsiu welulagdagdu
Techniques in nucleic acid extraction and analysis, PCR technology and application, Techniques in gene expression analysis, Techniques

in DNA sequencing and genome analysis, Bioinformatic tools, techniques in gene cloning and recombinant DNA, Techniques in protein

extraction and analysis, Current technology
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