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Evaluation Methods

Practica Written Qw_zzes and ILOs Level
| Exam Exam assignment
N N Knowledge and
understanding
Intellectual
v v Skills
Practical and
\ professional
Skills
General and
\ transferable
Skills

(Molecular biology of Biotic and Abiotic ! 2 e A axi 3 )k 1 Ja
4= Wk MLBS-401 stresses)

Evaluation and Assessment Methods
Course ILOS Method(s) Timing Weight
al:a8 i
1 Week 4
b1:b5 Quiz ee
2(15?5316 Quiz 2 Week 12 20%
All ILOS Activities and
Quiz 3 continuous
assessment
gi:;%%‘,s Mid-Term exam Week 8 20%
cl:cll Practical exam Week 14 20%
All ILOS Weeks 15-17
Final exam (According to 40%
University calendar)
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Misr University for Science and Technology
College of Biotechnology
Quality Assurance Unit

Course Specification

1. Basic Information

Course Title: Molecular Genetics I Course Code: MLGN 201
Department: Agricultural Biotechnology Level: 3
Credit hours: Lecture: 2 Practical: 1 Total 3
Pre-requisites: OCHM-102 — GENE-102

2. Overall Aim of the Course:

This course aims to introducing the student to the basic concepts in molecular biology.
Furthermore, the course also aims to:

1. Understand the structure, and function of macromolecules essential to life, such as nucleic
acids and proteins.
Know the Central Dogma of Life (DNA replication, transcription and Protein Synthesis)
Study molecular genetic techniques for gene expression analysis
Understand various levels of genetic modifications that controls gene expression.
Learn relationship between development and gene regulation.
Study Epigenetic mechanisms of gene regulation.

Ovsinihs G2

3. Intended Learning Outcomes of Course (ILO's)

Program ILOS Course ILOS

al. Recognize the structure of DNA
& RNA.

B

Identify the DNA as the genetic
material.

A2 Idemtify the biological |23 ListRNAtypes

concepts from molecular | a4. Describe chromosome
to cellular level. organization
A3. Describe  biochemical, | a5 Desgib.e the steps of DNA
genetic and molecular replication.
Knowledge and mechanisms and [ a6, Recognize the similarities and
Understanding functions in  different differences between replication
organisms. and transcription

A4. List the biotechnological | a7. Describe the concept of gene
activities and procedures. regulation in eukaryotes.
a8. Describe  the steps of
transcription process.

a9. Recognize the nature of genetic
code

al0. List the techniques used in
studying gene expression

1
MLGN 201
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Misr University for Science and Technology
College of Biotechnology

Quality Assurance Unit

all. List the techniques used in
studying protein expression
al2. List the general mechanism of
gene regulation on DNA level
al3. Describe the regulation of gene
expression on the level of
epigenetics:
bl. Differentiate between DNA and
RNA structure
b2. Compare between DNA
B7. Extrapolate biotechnological reilfca;l.an vl;l prdgayolerond
products in laboratories of L
animal and plant tissue | b3. Experiment the techniques used
culture, molecular in studying gene regulation on
PPRPE T D diagnosis of human and the level of DNA.
. Intellectual skills . : 3
animal diseases, molecular | 14 Eyxperiment the techniques used
dlazlgmiils of plant d;sease§, in  studying the  protein
molecular orensic expression
medicine, referenced to . )
oton dards b5. Design Real time PCR
' experiment for the analysis of
regulation of gene expression.
b6. Categorize the mechanisms of
gene regulation
C1. Apply practical procedures
](Jélwlnislt)f;m Biochij;eilsltclzfs cl. Apply the DNA extraction
. ’ methods
Biophysics, Biology
Genetics, etc.). c2. Prepare the PCR reaction
components.
C2. Perform biotechnology .
— ] c3. App}lyds the RNA extraction
metho
S biotechnology within the
B. Practical and 2 . 2 :
Professional scope of animal and human | ¢4. Exercise and visualize ) and
Skills health care. doculpent Reverse transcriptase
experiments.
C7. Design molecular genetic 1 L
o c5. Apply Real-time PCR principles
, c6. Demonstrate the quantitation
C10. Apply appropriate tools .
techniques.
and techniques in 4 (
biotechnological manipulation c7. Demonstrate DNA methylation
Cl11. Operate molecular genetic protocol
workflow.
C. General and DS5. Appraise continues learning . _ .
Transferable and develop self-education | d1. Appreciate continuous learning
Skills and self-evaluation skills and practicing

2
MLGN 201
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Misr University for Science and Technology
College of Biotechnology
Quality Assurance Unit

4. Course contents

e The course is taught via blended learning mode: The lecture is delivered by face to face
learning at University campus (50%) or online learning by Microsoft team (50%).
e The practical part is delivered by face to face learning method only

Week Lecture Practical
No.

1. Course overview and Introduction | 1. Course objectives, Syllabus & Policy
2. Structure of DNA & RNA 2. Introduction: DNA extraction
2.1. Identification of DNA as the methods
genetic material
2.2. DNA molecular structure
2.3. Key Events Led to the Discovery
1 of the Double Helix Structure of
: DNA
(e 2.4. Structure of DNA Double Helix &
Hydrogen bonding
2.5. RNA molecular structure
2.5.1.Types of RNA
2.6. Chromosome Organization
2.6.1.01ganization of Eukaryotic
Chromosomes
3. DNA Replication 3. DNA extraction from mammalian
3.1. Structural overview of DNA tissue (Liquid/Liquid extraction)
replication
3.2. Bacterial DNA replication
3.2.1.Initiation of Replication
3.2.2.Termination of
2 Replication
(Face to 3.3. Eukaryotic DNA replication
Face) 3.3.1.Different Polymerases of
the Eukaryotic system
3.3.2.Removal of RNA Primers
During Eukaryotic DNA
Replication
3.3.3.Telomeres and DNA
Replication
4. DNA Replication (ir vitro) 4. DNA extraction from mammalian
4.1. Introduction to Polymerase Chain tissue (Liquid/Liquid extraction)
Reaction (Cont.)
3 4.2. Types of PCR 4.1. Preparation of Agarose Gel
(Online) 5. DNA Transcription electrophoresis
5.1. Similarities and differences 4.2. Visualization of DNA
between Replication and
Transcription
5.2. Transcription unit
6. DNA Transcription (continue) 5. DNA extraction from blood using
4 6.1. Bacterial DNA-Dependent RNA commercial kit
(Face to Polymerase 5.1. Gel electrophoresis of extracted
Face) 6.2. Mammalian DNA-Dependent RNA DNA
Polymerases

3
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6.3. Initiation of transcription process
6.4. Termination process of
transcription

(Online)

7. Post- transcription regulation
7.1. Mechanism of 5' Capping
7.2. 3' Cleavage and Polyadenylation of
Pre-mRNAs
7.3. mRNA Splicing
7.3.1.Mechanism of the Splicing
Reaction

6. Blotting techniques

6.1. Southemn blotting anaylsis

7. PCR reaction components and
concentrations.

6
(Face to
Face)

8. The Genetic Code
8.1. The Nature of the Genetic Code
8.2. Wobble hypothesis
9. Translation
9.1. Stages of Translation
9.1.1.Initiation
9.1.2.Elongation
9.1.3.Tenmination
10. Post- translational regulation of gene
expression

8. PCR reaction components and
concentrations (cont.)

8.1. Optimization of PCR reaction.

8.2. Primer design and analysis.

(Online)

11. The concept of techniques used in
studying gene expression on the
level of RNA.

11.1. Reverse transcriptase PCR

11.2. Northem blotting analysis

11.3.  Microarray analysis

9. Polymerase Chain reaction (PCR)
9.1. Master mix preparation
9.2. Machine programing

Mid-term exam

10. Visualization PCR product by gel
electrophoresis
10.1. Exercise (Master mix prep., primer
design, etc.,)
10.2. PCR calculations

9
(Online)

12. The concept of techniques used in
studying gene expression on the
level of RNA (Cont.).

12.1. Real time PCR

12.2. Real time PCR as amain tool for

the analysis of regulation of gene
expression

11. RNA extraction protocol from
different mammalian tissues
11.1. Noithern blotting analysis

10
(Face to
Face)

13. The concept of techniques used in
studying gene expression on the
level of protein.

13.1. One dimensional gel

electrophoresis

13.2. Two-dimensional gel

electrophoresis

13.3. Westem blotting analysis

12. Reverse Transcriptase-PCR
12.1. Components, objective, exercise.

11
(Online)

14. General mechanism of gene
regulation on DNA level

14.1. DNA amplification

14.2. DNA Loss

14.3. DNA Rearrangement

13. Real time RT-PCR
13.1. Real-time PCR
13.2. Machine programing.

4
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15. Regulation of gene expression on | 14. Protein extraction protocol from
12 the level of epigenetics: mammalian tissues
(Face to | 13:1. DNA methylation 14'l~ SDS-PAGE P1H1C1P1§S
Face) 15.2. Chromatin remodeling 14.2. V1sua(112at1f)n‘SD S product by gel
15.3. Covalent histone modification electrophoresis
154. Localization of histone variants
13 16. Epigenetics and development 15. WeSt_‘m»l blotting analysis
(Online) 16.1. Genomic jmpn'n-ting - 15.1. Microarray analysis
16.2. X-chromosome inactivation
14 17. Revision Final Practical Exam

5. Teaching and Learning Methods

Course ILOS Method(s)

Interactive lecture, indirect learning, Interactive digital E-

al,a2,a3,a4,a5,a6,a7,a8 g 3
leaming (blended- learning)

b1,b2,b3 Interactive lecture, Interactive digital E-leamning
cl,c2,c3,c4,c5,¢6,c7 Experimental learning , Cooperative learning
dl Self-learning

6. Evaluation and Assessment Methods

The College Council may, after taking the opinion of the relevant Department Council and
according to the nature of the academic cowrses, decide to hold the examination electronically.
The examination may also be held in the whole course or pait of it in a way that allows it to be
corrected electronically, provided that this is presented to the Council of Education Affairs and
students at the University for approval and submitted to the University Council for approval.

Course ILOS Method(s) Timing Weight
al,a2,a8, bl:b4 Quiz 1 Week 4
a4.a7,a6, b4, b5 . Week 12
Quiz2 20%
Al ILOS ; Activities and
Quiz 3 :
continuous assessment
al.a2.a3,a5,a6.a8, b4, b5 Mid-Term exam Week 8 20%
cl,c2,c3,c4,c5,c6,c7 Brach el s Week 14 20%
Al ILOS Weeks 15-17
Final exam (According to 40%
University calendar)

7. List of References
a. Essential Books (Text Books):

Genetics: Analysis & Principles, Robert J. Brooker. — 4th ed.
And Concepts of Genetics, William S. Klug et al. —10th ed.
Environmental Epigenetic, Human press ,2015

Molecular Biology of the Gene. James D. Watson, Tania A.
Baker, Stephen P. Bell, Alexander A.F. Gann, Michael Levine,
Richard M. Losick. Pearson; 7 edition, 2013

b. Recommended Books:

5
MLGN 201
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8. Matrix of Knowledge and skills of Molecular Genetics I (MLGN 201) Course
Course Intended Learning Outcomes
Week L ; .
No. Lecture Practical 4. Knowledge and | b. Intellectual & l;rrat[h ta'lan;i d';;m"ra].a:;i
Understan dlllg kills olessiona ransierable
Skills Skills
1. Course overview and 1. Couwse objectives, a3 ad DI d
Tntroduction Syllabus & Policy
L 1) SenweofDNA& RNA L1 Tniroduction: DNA
extraction methods
3. DNAReplication 2. DNAextractionfom | a3 b2 dl
5 mammalian fissug ol
- (LiquidLiquid
exfraction)
4. DNAReplication (fnvinrg) |3 DNAextractinfrom a5, a6 b3 dl
5. DNA Transcription mammalian tissug "
3 (Liquid Liquid b
extrection) (Cont.)
6. DNA Transcripton (confime) |4 DNA extraction flom | a7, a8 b3 cl.cd dl
I blood using commercial
lat Gel electrophoresis of
extracted DNA
7. Post-trnscrpionregulation. | > Blotingtechniques fa7a8 B3 ¢dds. dl
- 6. Southem blotting
3 analysis PCR reaction
components and
concentrations.
8. The Genetic Code 7. PCR reaction () b3 ¢5. dl
6 19 Trmslation components and
concentrations (cont.)
6
MLGN 201
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10. The concept of techniques used | 8- Polymerase Chain b4 c5 dl
7 in studying gene expression on reaction (PCR) c6
the level of RNA.
Midterm exam 9. Visualization PCR al,a2,a3,a4,a5,a6 | b4 c5 dl
8 product by gel a7.a8.29.a10
electrophoresis
11. The concept of techniques used | 10- RNA extraction protocol | al0 bs c6 dl
9 in studying gene expression on from different
the level of RNA (Cont.) mammalian tissues
Northern blotting analysis
12. The concept of techniques used | 11- Reverse Transcriptase- all b4 5. d1
10 in studying the protein PCR 3
expression Components, objective,
exercise
11 13. General mechanism of gene 12 Real time RT-PCR. al2 b5 c7 dl
lation on DNA level
14. Regulation of gene expression 13. Protein extraction al3 b4 c7 di
12 on the level of epigenetics protocol from
mammalian tissues
13 15. Epigenetics and development 14. Western blotting analysis | al3 b4 d1
* Microanay analysis
14 Revision Final Practical Exam
Course Coordinators Head of Department
Dr. Shimaa Eid Dr. Osama Said
i
(/)
4 o) /
7
MLGN 201
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Assessment of the Achievement of Course ILO’s
Through the Quiz 1
Program Biotechnology Department Agricultural Biotechnology
Course Title and Code Molecular Genetics 1 (MLGN 201) Date of Exam 4" week
Level 201 Marks 10
G ‘ s Assessed ILO’s
Question Number Type of Question I Marks | (as numbered in course specificath
Part One
I Complete the foll 8 4 al,a2
I Answer with True or False and correct the 4 al,a2,a3
false
11X Determine the percentage 2 a4,a5
Part Two
. | Objective Questiol | 4 [ al, a2
¥ | Subjective Q | 6 | a3, a4,a5
8
MLGN 201
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Misr University for Science and Technology

College of Biotechnology
Quality Assurance Unit

ﬁlse ILO’s

51

Assessment of the Achievement of C
Through the Midterm.
Program Biotechnology Department Agricultural Biotechnology
Course Title and Code Molecular Genetics 1 (MLGN 201) Date of Exam 8™ week
Level 201 Marks 30
G ‘ s Assessed ILO’s
Question Number Type of Question I Marks | (as numbered in course specificath
Part One
I Choose the most correct Answer 15 a2-a3-ad-a5-a6- bl
11 Answer with True or False 5 a3-ad-a5-a7-bl-b2
111 Give a short note about 10 a7-a8-a9-al 0-b2
Part Two
= [ Objective Questi | 20 | a2-a3-ad-a5- a6-a7-bl-b2
d | Subjective Questil | 10 | al-a2-ad-a5-a7-a8-a9-al0
9
MLGN 201
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Misr University for Science and Technology
College of Biotechnology
Quality Assurance Unit

Assessment of the Achievement of Course ILO’s

Through the Quiz 2
Program Biotechnology Department Agricultural Biotechnology
Course Title and Code Molecular Genetics 1 (MLGN 201) Date of Exam 3/12/2019
Level 201 Marks 10
G ‘ s Assessed ILO’s
Question Number Type of Question I Marks | (as numbered in course specificath
Part One
1 | Write the scientific term | 5 [ 9,a10,a11,a12,b3
11 | Choose the correct answer ] 5 | a9,a10,a11,a12,b3
Part Two
Summary [ jective Qi [ 5 [ 29,a10,a11,a12,b3
| Objective Questi | 5 | a9,a10,a11,a12,b3
10
MLGN 201
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Assessment of the Achievement of Course ILO’s
Through the Quiz 3
Program Biotechnology Department Agricultural Biotechnology
Course Title and Code Molecular Genetics 1 (MLGN 201) Date of Exam Continuous assessment
Level 201 Marks 10
S 3 s Assessed ILO’s
Question Number Type of Question I Marks | (as numbered in course specificath
Part One
I | Term paper | s [ al0: al3
11 | Lab work | 5 | cl: ¢7, d3
11
MLGN 201
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Assessment of the Achievement of Course ILO’s

Through the Final Exam.

54

Program Biotechnology Department Agricultural Biotechnology
Course Title and Code Molecular Genetics 1 (MLGN 201) Date of Exam 30/12/2019
Level 201 Marks 60
= ] e iE Assessed ILO’s
Question Number Type of Question I Marks I (as numbered in course specificati
Part One
1 Choose the correct answer 20 a2, a3, a4,a5,26,b1,b2
I Complete the following sentences 10 al,a2,a5,a6, b2
111 Give a short note about 5 a6, a7,a8,a9,a11
v Write the scientific term 10 a6,a29,a10,a11,a12
v Put (T) for true or (F) for false 5 a5,a6,a10,b2
VI Discuss briefly 10 a8,a9,b1,b2
Part Two
R | Objective Questi | 25 | a2:a12, b1, b2
§ ve S5 a6, a7, a8,a9,a10,a11,a12,a13 —
M Subjective Q [ 35 | a6,a7a8a%al0allalzal3—b2 b3
12
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Assessment of the Achievement of Course ILO’s
Through the Practical Exam(s) and Lab Work

Program Biotechnology
Department Agricultural Biotechnology
Course Title and Code Molecular Genetics 1 (MLGN 201)
Level 201 Marks 30
Unknown Classes Experiment Marks Resessed ILO’Y

1 16. Course objectives, Syllabus & Policy cl

2 17. DNA extraction from plant tissue clc2

3 18. DNA extraction from lian tissue c2.c3

4 19. DNA extraction from blood using ¢2,c3c5
commercial kit

5 20. Blotting techniques,Southern blotting anaylsis c2.c3c4

6 21. PCR reaction components and concentrations c3,c4,c5

7 22. Master nux preparation, Machine programing ;' c4.c5

8 23. Visualization PCR product by gel g c2,c3,c4
electrophoresis B

9 24. RNA extraction protocol from different c5,c6
maimmalian tissues

10 25. Reverse Transcriptase-PCR c6

Components, objective, exercise
11 26. Real time RT-PCR( Machine programing) c6.¢7
12 27. SDS-PAGE principles c7
Visualization SDS product by gel electrophoresis
Final |:!ractlcal 30 ol 7
exam

13
MLGN 201
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Misr University for Science and Technology
College of Biotechnology
Quality Assurance Unit

Report on the Achievement of a Course ILOs

Through the Performed Exams
Program: Biotechnology Department: | Agricultural Biotechnology
. 201
Course Title and Code: ;‘l)l;;ecular Cereticr LMLCN Level:

According to the previous assessment criteria, the Molecular Genetics course ILOs are achieved by 95%
through the different types of performed exams including the periodical , practical as well as the final written

and oral exams.

Course coordinator: /V Peer Review: 1))
/7414

14
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