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Master of Science in Biotechnology
Program code: 049050

INTRODUCTION

The Department of Biological Sciences (College of Science) offers a Master of
Science program in Biotechnology thesis option only. Both part-time and full-time
students are admitted to this program. The program will involve interdisciplinary
training with both theory and practical experience in biotechnology, genomics,
bioinformatics, biomedical engineering, plant and animal biotechnology and stem cell
technology as well as biological patency, commercialization and regulation.

According to the University Council decision dated 4/2/2007, Thesis students
admitted with effect from September 2007 are exempted from the comprehensive
examination.

PROGRAM REQUIREMENTS
33 (33) TOTAL COURSE CREDITS
18 21) COMPULSORY COURSES

0480-585  Statistical Methods in Research 3)
0497-501  Molecular Biotechnology 3)
0497-503  Techniques in Biotechnology 3)

0497-506  Biotechnology Regulations and Commercialization 3)
Equivalent to 0497-504

0497-509  Bioinformatics 3)
0497-593  Project 3)
2000-501  Scientific Writing & Communication Skills 3)

Equivalent to 0497-510 \ 0497-520

6 (12) ELECTIVE COURSES*

0494-543  Plant Biotechnology 3)
0497-505  Developmental Genetics and Biology 3)
0497-507  Animal Biotechnology 3)
0497-511  Advanced Techniques in Genomics & Proteomics 3)
0497-513  Biotechnology and the Environment 3)
0497-515  Stem Biology and Tissue Engineering 3)
0497-525  Biosensers 3)
2050-514  Molecular Microbiology 3)
2050-526  Advanced Biotechnology 3)

*The program students are allowed to take a total of not more than 6 credits from any 500
level courses offered by other graduate programs in the College of Graduate Studies. Only 3
credits are be allowed to be taken from 400-level courses offered in the College of Science
with the approval of the Program Director.
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9 COMPULSORY COURSES

0497-597 Thesis (0)

0497-598 Thesis (0)

2000-599 Thesis 9)
COURSE DESCRIPTION

0497-501: MOLECULAR BIOTECHNOLOGY
CR: 3
This course will review general topics in the area
of molecular biotechnology with emphasis on
theory and applications. It will include topics such
as recent advances and innovative discoveries of
tools and techniques; manipulation of different
organisms including microorganisms, plants and
animals; various aspects of biotechnology
applications including agriculture, animal breeding,
gene therapy, cell replacement therapy, industrial
and environmental biotechnology as well as
nanobiotechnology.

0497-503: TECHNIQUES IN
BIOTECHNOLOGY
CR:2

This course is lab based (practicals and lab
rotations) and involves several topics in molecular
biotechnology methods including both nucleic acid
and protein analysis in various areas of
biotechnology. Topics and laboratory activities
include nucleic acid purification and analysis, gene
cloning, protein expression, purification and
engineering, biomanufacturing, the detection of
Genetically Modified Organisms (GMO). These
topics will provide hands on experience with PCR,
RT-PCR, sequencing, Clone library construction,
bacterial transformation, selection and clone
verification using restriction enzyme analysis,
protein expression as well as introduction of DNA
into animal and plant cells. Moreover, there will be
experiments on induction using fermentation,
cation exchange and heparin-sepharose FPLC
column chromatography and other biotechniques
such as ELISA. The course will train students in
how to conduct a scientific research project,
troubleshooting, data analysis and scientific
presentations both written and oral.

0497-505: DEVELOPMENTAL GENETICS AND
BIOLOGY
CR:3
This course will cover principles of developmental
genetics, developmental biology in both animals
and plants and their importance in biotechnology.
The course will cover practical aspects of
biotechnology techniques in plant and animal
breeding including transgenic models, genetic and

embryology techniques used in developmental
genetics as well as stem cell research and
applications. It will also describe current
approaches in the study of gene expression, over-
expression and knock-out models with their
relevance to development.

0497-506: BIOTECHNOLOGY REGULATIONS
AND COMMERCIALIZATION
CR:3

This course deals with policies that govern the use
of biotechnology. Topics covered include laws and
regulations of scientific research and applications
of genetic engineering, cloning and DNA finger
printing etc. Copyrights and patency and consumer
rights will be reviewed as well. Topics also
includes individual and governmental
responsibility in  implementing rules and
regulations that promote the ethical and legal use
of biotechnology tools while preventing abuses to
natural resources and harm to biological and
genetic diversity. The course will also cover
principles of marketing and commercialization of
bio-products. Topics include survey and
assessment of market needs, performing feasibility
studies, cost and evaluation of biotechnology
products, production trials, marketing and
management, technology transfer and product
diversity and next generation development. The
course will also include study examples of bio-
products commercialization in pharmaceuticals,
food production, biofuels and bioremediation.

0497-507: ANIMAL BIOTECHNOLOGY
CR:3

This course will cover the latest advances in both
theory and practice of animal biotechnology and its
applications in research, industry, and disease
diagnosis and therapy. It will provide an advanced
theoretical background with a strong practical
emphasis on various topics including basic cell
culture techniques, transgenic animals, gene
knockouts, stem cell biology, pharmacogenomics,
fluorescent microscopy, microarray analysis, as
well as RNA and protein expression of selected
genes. The biotechnology concepts that will be
learned in the lectures will be reinforced by hands-
on laboratory project and laboratory rotations. The
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course will include practical exercises to train
students in how to conduct a scientific research
project, troubleshooting, data analysis and
scientific presentations both written and oral.
0497-509:  BIOINFORMATICS

CR: 3

This course will include theory, practicals, and case
studies to cover an introduction to and basic
concepts in Bioinformatics and computational
biology tools such as data mining, statistical
analysis and algorithmic techniques. It will also
examine various applications of bioinformatics to
biological processes as well as data acquisition and
sequence analysis, sequence comparison and
alignment, and bioinformatics modelling tools.
There will be hands-on practice of online tools
(BLAST, ClustalW, HADDOCK) and resources
for nucleic acid and protein sequence databases
(TrEMBL, RefSeq, UniProt), distance-based
phylogenies, and database design. In addition, the
principles and application of programming
languages in Bioinformatics (Perl), including web
server programming, will be covered. Sources of
noise and biases in various types of biological
network data will be reviewed along with network
models, growth models and network motifs.

0497-511: ADVANCED TECHNIQUES IN
GENOMICS & PROTEOMICS
CR:2

This course will cover advanced techniques in
genomics such as DNA Microarrays (objectives
and classes of Microarrayes: Custom/spotted
microarray), High-Density oligonucleotide arrays,
and Long nucleotide arrays. It will also review
genome sequencing including Next- Generation
sequencing methods, technology, instrumentation
involved and bases of differences. The course will
also introduce general concepts in proteomics and
examine proteomics techniques such as protein
separation, two-dimensional gel electrophoresis
and detection techniques, and chromatographic
techniques. The course will also cover protein and
peptide identification by peptide fingerpriniting,
amino acid sequence analysis. Experimental design
and bioinformatics analysis as well as principle of
Mass Spectrometry and wuses for protein
identification will be reviewed. Other topics that
will be covered include protein arrays design and
application, functional proteomics techniques
including protein profiling and data analysis and
interpretation. Practical exercises will be included

0497-513: BIOTECHNOLOGY AND THE

ENVIRONMENT

CR:3
This course will give a general back ground on
environmental biotechnology. The course will
include topics on: ecological systems, types of
environment pollutants and their effect on living
organisms and ecological systems, using plants and
microbial biotechnology for detection of pollutants,
production of biodegradable  bio-products,
bioremediation of contaminated soil and water,
biofuels and renewable energy, potential
environmental hazards of genetically modified
organisms (GMOs), biotechnology in environment
management and ethics. The practical part will
provide training on identification, detection and
measurement  of  environmental  pollutants,
investigating the effect of pollutants on living
organisms, bioremediation and production of bio-
fuels.

0497-515: STEM CELL BIOLOGY AND TISSUE
ENGINEERING
CR: 4

This course will explain how artificial tissue can be
created in the lab for subsequent transplantation. It
will describe different cell sources used in tissue
engineering including embryonic stem cells,
cloning procedures, induced pluripotent stem cells
(iPS cells), adult stem cells and list different
biomaterials used in this technology. The use of
specialized cell culture systems that direct the
growth and differentiation into different tissue
types will be covered (e.g. liver, blood vessels,
bone, cartilage and skin); along with how
microenvironment features can be manipulated to
optimize tissue growth. It will also examine how
cells and biomaterials can be combined to form a
three dimensional tissue organization. Finally, the
challenges of tissue integration into living systems
will be discussed. The module will provide an
overview and some practical exercises of how stem
cells can be differentiated and utilized in
biotechnologies, particularly for therapeutic
purposes and in drug screening/discovery. Practical
examples of tissue engineering using different
biomaterials will also be demonstrated, plus
potential uses of tissue engineering in diagnostics
and research.

0497-525: BIOSENSERS
CR:3

The biosensor (or biological sensor) course covers the
principles, technologies, methods and applications of
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biosensors and bioinstrumentation. The objective of this
course is to link engineering principles to understanding
of biosystems in sensors and bioelectronics. It will
provide the student with detail of methods and
procedures used in the design, fabrication and
application of biosensors and bioelectronic devices. The
fundamentals of measurement science are applied to
optical, electrochemical, mass, and pressure signal
transduction. Upon successful completion of this
course, student will have a full knowledge of the range
of biosensor types and designs, the principle ways in
which they can be interrogated, and an understanding of
their current and potential applications. Students will
also be able to extend principles of engineering to the
development of bioanalytical devices and the design of
biosensors. The student also will understand the
principles of linking cell components and biological
pathways with energy transduction, sensing and
detection.

0497-597: THESIS
CR: 0

0497-598: THESIS
CR: 0

2000-599: THESIS
CR: 9

C.G.S GRADUATE CATALOGE 2026/2027



YOYV/Y YT Ldad) b ) ALS Suda

%M\W\@?JM\MLA
t8.0. :@UJ,\S\}U

< "

Aadla

She Ay guall ) bl A o e ) Chags Ll 5 Taval o slall A0IS B sl guall o shell and oy
) agle 8 dlee 5 Ak il d QLY Cpediall Jald upxi ) el ) Cangy s cdald A g kol
A g Al ol g Anlal) 4 gaad) ) g ddal) 4 gaal) dirigl) s Alad) Ale sleall s liall ale Ay )

gl Al Vel Aaliial) (il il (g gl 1 ARV el s B 03y LS e dall LU

oladay) jliial da g ubY) jluas Cplaal) Lutbll o cia gl ¥ /1Yo o ¥ ol dralad] (ulaa I o ol
,f"VM‘}anldeJ‘JdW/

(")
(")
(")

200t Jolas (v)

(")
(")

cEqVaeY . g e gdVoo) e Jalas (M)

(")
(")

el clallaia

Gl iall gl ja Bang (YF) *Y

(0 581 O cilaa gll) Al 30 Basg (YY) VA

Sanyl il 3k
Al 4 gal) Al
A el A 8 il

s 51531 3 5 1015 590

Agal) il slaall
(B skl (50 s ) & 5 pdae
Sl 5l &l Jlgn s Apalall 4L

vEAOAO
£4v-o.)
«£4V-o0.Y
«£9qVoo et

24V
«£4Vv-0.9
«£4V-04Y

\‘..._O.\

(0 B9 O cilaagll)  * LA Claag (YY)

Claill L ) 535
4 skl L sl sl 450 ) 1)

Al Ty At

v£9¢-08Y
v$9qVY-0.0

«£4Voony

YOYV/Y e Ldad) el al) A8 Juds



YOYV/Y YT Ldad) b ) ALS Suda

(")

(")
(")
(")
(")

(M)

3 gual) Al 5 ) vEAV.oNY

(")
AoV Auaia g due dal) AN La gl g v£4v_0y0
> shsal) il B el vg9v-oYo
ol 4a8al clal Lo Y.0..0)¢
A.AM:\AA.:\):\AU_IW V.O._DY-‘

ol s A el La gl edi g (& (el Al 5 ds g plaall 4 )La ) <l i) Jas ol llall ransy
&b Jomnil) Ll Ul () LS edpusd o clan 5 (1) (smy ¥ Gy A sl sal) shall i Jahs (5 AT yiiuala

et SY1 ol A8 g 3ms A Sl L o)) gl oy (sm a3 (£ ) (5 sn ) sa (30 A 53 Chan g (1)

cAL})J\ Pras 355\}4}

UG
(+) da gkl cE9y_0qy
(+) da gkl VE£9Y-09A
(4) da gkl

Y . h_qu

s 4 o) AEil) LSS (8 e un ge Ao gane Jally s
Adlide CYlaa b s ll s s il Gmbead) dilat Jads
Joiit Aleaddl 3da &5 g e 5o gal) A gual) AiEd) (ya
Jwndll (uall Flii WY (g sl Gaelal) a5 A
iS¢ sl il (g ) Awaia 5 A5 5 all
3 ua hain Dl ga gall 28 Ll g Aaeall SN e
Jod il 3 pald) Jela (Jnd wiall 3 pald) Jelan dilee
Jsaill diall AaSl ey ¢g 5 5l Judusil) Jida ¢ Sl
BECARIERtS]

Jmandll g2l a3 e aladiily faiisall (ge S
85e lall g Al paldl LA 3 Ll Jaal 5 a5l
S

il yeaill e lad i S @l
1 )5y Jie s AY) A saall i) 5 81y il s S
Gl & 5 e Bl 4 e GOl )y s ) il

@y el alal) Ciea g3l

Agh jall 4 gaal) AT 1 £4VL0 0
(*) 4l

Ll e b dale Cle saga ) jaall 1 G ppiy
G bl (5 plaall sl e 5 il e 3y gaall
il G g Aaall @l ghatll Jie Cile 3 in ga Jaiiy
g sl Ll 8 Laadt el ) s il sl 5 Sl
GLilal) (dadal) il Jads ‘_fd\ Aalia gl ) dallas
)5 g saal) AEal) ladat) Aaba ) (il sal) il gall
6‘5&\;}‘ CM\ “L}U\j:\aj\ 3_..\.1)3 62—9\_)‘}&\ Jlae Jais
SIS 5 Al 5 e lial) & goal) Al AN Jilan # bl
A 5l

Lgald) Al A clil o gaVa0L Y
(¥) 4itasg
(it sl clda) ol e il 13 ading

YOYV/Y e Ldad) el al) A8 Juds



YOYV/Y YT Ldad) b ) ALS Suda

1 1 5a3 s Gl yalaall (e Lgalad s Al 4 gual)
sl o sl 5 Aplanall o sliiall JMA (e Lgale aslill
il o) ) Ads o GOl ) Al 1 s
il Jdasy JSU sl Jlal dlay) 4S5 A dad)

Lalis ol LS oy (ST 21 s Apadall g sl 5

dgal) Al glaall 1o £9Va0 44
(*) “iaa g

Al glaall e dn Gl WY ael gl e i adl) 13
O il Fie Al ual) L gl QA5 5 480l
a8y Al ) el 5 SaaY) daladll (i)
Abal) dle sheall Clindai (o 2l pand Gl )
Gl QL) e el Cila ) 4 sl Slleal) e
OsSan cae) gall 5 Jualuil] 45 lia ddlaiall ALl Julasi
O siall i Wl A el e Bl i ellia
sacldy alall g cile glaall A0 & e jaladl) § Jilu gl
«(NCBI, BLAST, Clustal W) s sl Julusi il
Glad (galae g ikl Baeld anaai g YL ae ) @ Al
aalidal o) Y1 < 3ol elim guall ol Ao )
(PR 9SS [ SESY . V- WP PG W SV N
i) zala 5 AWl ralas ) ALl

ale g aginadl B darfial) cilddil) ;v £4Va0))
il g )
(Y)43aa g
asiaall ale  Ranll il jad 13 e
custom/spotted ) Liall s ls <o el S5 s
Gl Ay )l @la B 4S guill m g e «(Microarray
o i s AL shall Dl SIS sull (g pe 5 Adladl 280
Gk e a3 Jaall 3 Ly asiaall Gl jidl 13
Ol 5 Aandi a5 a1y Al 5 o st Jul s
Al 8 Aalall el laill il andy o LaS ciladial)
sl A 5o (B Aeadt el LSy et g o g5 0l
2l S S i) ¢ g ) b (3 5k e
sl oo SN 8k s (e il s JSH Jaidll
il sl Sle el 3ok kAl e ek
avamaill Aie) (alaa¥) Jond i Jalas g asiall ey
SIS 5 glall Al slaal) ladi s Jlailly a il
Sle Gl b aslalast )y JBSH Cadal) S (salue
e s ge cdllin ) jdall 138 (8 Lgiadast w45 )
iy apaaai Jia ) all 138 A Lgiaith w5 A
e il 5 Aiada gl gl i 5 eg 5l (g 0l
s dala sy S I Ja b

e

B i

a5 Jalad s Ay il Aleall JSU_iall dga) 50 A4S

4okl L gl gl g 431y l) e £4V-0 00
(7) Atasg

ale 5 ay skl &) ale Gl ) jadl 1 aay
Letizanl 5 clilil) 5 il gall (g SIS A 3y shaill L 1 50l
Alanll il 2l ) aall 138 g Ay sl dl) ole b
Gy (A Ly Ol sl s clll Ay 55 (8 4 el clpiill
ale b Aaadindl AaY ale el 5 L)) 5 Aaeall z3Lail)
Ll s e 2all LA Gilagl el 5 4y slaill 450, )
kel Al ) A Aaall bl Ll ) jaal) 138 asgus
el 5 Baly )y Sl ) A 50 3 Aol dlexdl)
skl Aleny Glld A8 5 ual) el

L gl gisil) B 5019 i eill) 1 £4Va0 01
(*) 4laag

Lenii o) comy A Aalaa¥l 5 il l) (s sinall Ja iy
g SOl 5 ealel) Cand) adaiil ol 81 5 e Sl
s Aol Jyalaal) 2] ;e 3380 5l A i)
Dol s LS 450 ) sl daal alast g Sl )
el sl 5 ol 58l g Lal 5 5 Lgile ye canl sl CLEMAY)
D) il Gy ¢y gaall L o1 S ) gl aladiud e
Soslls Faa¥ g sl ¥ 5l ka3l 54l
ey A el AL el Ly LS duall el
30 B s—aiil) (il B 5 cllgiall (3 58a ) AN
P (e Aala) claile 5 adlial 4 goal) L@l ja s
e iall (5 saall il 535 (3 sl Clala il pei
Ladlall s 4 gl cilaiiall (ga il &Ly jY) 5 Al
DAl s Al o i Al gall dpaliaiy) il shaially
G eegalaall Gadail Ay )23 A5 )5 JA e il
o8 Lol 4 goal) claiall 5 3 jiall 12 Lgdly
2l ke clell a Ay all Jie ddlide Ylas
Ll dalladll 5 (5 sl

Al gon Ly gon AT 10 €400 Y
(7) Atasg

el e S 8 <l ghaill Gaaal il 1aa ary
o Lk bl 4 gal) Aiil) (8 Leall 5 (g kil
(il el Zole 5 e i delially alall Cunl)
S e Aeafiall A il A la)) 5 jad) 1 andy g
Ja i dilide Cile 3 g 8 aall cilal) e )
Ly g ddaaall sl gaad) (DA de) ) culyiss el
psiall ale e dall LAY L gdon () g yall
QIS5 (5 s_Saall dala ¢ sl) 0 sSiny Soa o S 5l
Al gk 5l cliad G gl g Ll s

YOYV/Y e Llal) el al) duS Jua



YOYV/Y YT Ldad) b ) ALS Suda

3

Erua
(¥) 4ass

‘\AJJH
(+) 4laag

AAJJH

() 4l g

AAJJH

(%) 4ilas g

s tqvo0ay

s £qVoeqy

S £4V_04A

:"....5*%

A gaad) Bl g Aiud) s €4V a0V Y
(7) Ataag

L) 4 sl Al e Aale 888 ) ) 138
gl il i) rpe Cle pimge Rl 13 Jadia s
il adail) 5 Aall ) e ta il g Al el gla
O GBSl Ay g jSaall Al 4 pal) Al aladi
G iad) laiall o Jlaall ALLEN of sall £ L) ol slall
sg ) 2585l colgall 5 45 slall 4 jill A 5l ) Andladll
3 saiall LSl Alaiaal) duid) halad) caaaial) 43U
2o il 5 Al 5l A Ay pall Al ((GMOS) Ll s
ol il el Jlaall ailad) i AEDAY)
e b lall s A e il <l glal) Gl g aaa
(sl 2 g8 5l ) A o gl Aallaal) gl i<l

Ao duaia g e dal) A8 Laglgm s £4Va0Y 0
(%) 4laag

3 sall ga LAY aaT o€ Al p0 Al il 12 B
(e daadie daliil aladinl 3as g (p oS da o gl
Aot (e diline g1 5l sai 8 aSai 5 LAY e )
Alal) Ay dadlee A0S o(aladl oy il calaall Jia)
S Al duia e Al (i) gai Jpedil Al sl
Alsa) il () el (A M) gl 8 aaan s

ol 5 anndill 8 dawl) duxia cilalaai)

A olenll Jladiu) 3 jgal 1 eaVao e
(*) “iaag

kg ey s (galae sy Jaal) 13a
DRl 138 (e Caagll aa o gl () ol 5 ety
8oeal (8 A sl ) el agdy il foobaall Lay )y 5a
DRl 138 3 50 A sl ) il g JIIYN 5 el
a8 Aaadial) Glel a5 callu) Juadsy; Ul
CYENPR PN PPN PR S R S YN P W S Y SEO )
i il il ul ol e dua gl s g ST
) s (S e s 5680 5 (5 il il Lgddas
@ S zlak R 13 e oLtV die ezl
Gon glsll Sl W13 jeal o) 5l (e A4l Ad e allal)
Lo Al (S (Al At ) (3 )kl 5 el
te 108 Ul 0 5Sew lAS 5 Lgalindai agd NS
paa—aai g Abla gl ) gal g shail A ovigl (galaa (ke
bl agh Ul gy 5 g ol sll Slaiin¥) 5 gl
il ae doa gl )l all 5 Adal) Gl S Ly
REA PSR R

YOYV/Y e Ldad) el al) A8 Juds



	15 BIOTECHNOLOGY.pdf
	15 التقنية الحيوية

