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A. General information about the course:

1. Course Identification

1. Credit hours:

3 credit hours (2 Theoretical +1 Practical)
2. Course type
“ O University O College Department 1 Track O Others
“ Required O Elective
3. Level/year at which this course is offered:
(Level 3/2"? year)

4. Course general Description:

The course is designed to provide students with a comprehensive understanding of
the fundamental principles and concepts of biochemistry. This course serves as an
introduction to the curriculum and emphasizes the importance of biochemistry in
understanding the complexities of biological systems.

5. Pre-requirements for this course (i any):

BIO1101

6. Co-requirements for this course i any):
NA

7. Course Main Objective(s):

1. Acquire a comprehensive understanding of the fundamental principles and
concepts of biochemistry.

2. Develop proficiency in analyzing and interpreting biochemical data and
experimental findings.

3. Demonstrate the ability to apply biochemical principles to solve complex
problems in the field.

4. Cultivate laboratory skills and techniques required for biochemistry research
and experimentation.

5. Foster critical thinking and analytical skills necessary for evaluating and
integrating biochemistry literature and research.
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2. Teaching mode (mark all that apply)

m Mode of Instruction Contact Hours

1 Traditional classroom 100%
2 E-learning

Hybrid
3 e Traditional classroom

® E-learning
4  Distance learning
3. Contact Hours (based on the academic semester)

Activity Contact Hours

1. Lectures 30
2.  Laboratory/Studio 30
3. Field

4, Tutorial

5.  Others (specify)

T

B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment
Methods

Code Course Learning Code of CLOs aligned Teaching Assessment
Outcomes with program Strategies Methods

Knowledge and understanding

Define the basic terms, K1

theories, and Lecture, self- Participation -
1.1 fundamental principles learning, and Group exams -

of proteins and discussion assignment

carbohydrates

lllustrate the K2

classifications, Lecture, self- Participation -
1.2 structures, and learning, and Group exams -

functions of proteins discussion assignment

and carbohydrates.
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Course Learning Code of CLOs aligned Teaching Assessment
Outcomes with program Strategies Methods

Employ laboratory
experiments using
different methods to

et detect amino acids,
proteins, and
carbohydrates
Convey biochemistry
principles through both
written and spoken
means when

2.2 . . .
interacting with fellow
students and engaging
with  the  broader
audience.
Evaluate the

53 biochemical

calculations and data in
different experiments.

Lecture and Active-

learning -Group
discussion

S3
Lecture and Active-
learning -Group
discussion

S4

Lecture and Active
learning

Participation =
exam -
assighment-
Report

participation,
project« Report

Exams-report

m Values, autonomy, and responsibility

Demonstrate
commitment to
professional and

academic values in
3.1 accordance with the
ethical standards in the
field of biochemistry
cooperatively or
independently.

C. Course Content

Vi

Lectures- self-
learning -lab-project

Presentation -
Participation -
report-project

o

1 Introducing the curriculum and the importance of biochemistry:
Introduction to different biomolecules in the body (Water importance and properties)

PH, Buffer, ionic equilibrium,

i A W N

importance)

(<))

quaternary)

Acid-base balance, acidosis, and alkalosis

Introduction to a-Amino acids: General structure, properties, and classification.

Iso-electric point. and modified amino acids, and peptides
Peptide bond formation and properties (Examples of vital peptides structure and its

Chemistry of proteins: Protein's structure levels (primary, secondary, tertiary, and

7 Protein denaturation and coagulation .Classification of proteins

L 4 4 4 4
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8 Examples of complex proteins (enzymes and protein hormones). Protein digestion 2
9 Chemistry of monosaccharaides: Classification, Structure, functions, and properties of
monosaccharaides.
10  Optical activity, isomerism, number of isomers 2
11 Monosaccharide cyclization, anomeric carbon atom and deoxy sugars. 2
12 Chemistry of disaccharides: Formation and types of glycosidic bond, Sucrose, and 2
lactose
13 Chemistry of disaccharides: maltose and their structure and function, Reducing and 2
non-reducing sugars
14 Chemistry of p.olysaccharides:. Homo— an.d heteropolysaccharide.s, starch, glycogen, 2
cellulose, heparin, and hyaluronic acid, their structures, and functions.
15 Carbohydrate digestion and absorption 2
o | oo oo
1 Biochemistry Lab Safety 2
2 Laboratory Tools and Glassware 2
3 Biochemistry calculations (molarity, normality) 2
4 Biochemistry calculations (percent concentration,) 2
5 Biochemistry calculations (standard curve) 2
6 pH and buffer 2
7 colorimeter, spectrophotometer 2
8 Biuret reaction, and Ninhydrin reaction 2
9 Xanthoproteic reaction, and Milllon reaction 2
10 Nitroprousside reaction, and Sakaguchi reaction 2
11 Determination of total serum protein by photometric colorimetric biuret method 2
12 Molochs test and Fehling's test 2
13 Benedict test and Barfoed test, Seliwanoff test 2
14 Bial test Osazone test, lodine test 2
15 Final Practical exam 2

e o T e

D. Students Assessment Activities

Assessment Activities * Assessment timing Percentage of Total
(In week no) Assessment Score

1. Quiz during semester 10%
2. Class Participation during semester 5%

3. Mid-term exam 8 20%
4. Lab (Report + lab Exam) 15 25%
5. Final exam 17 40%

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).
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E. Learning Resources and Facilities

1. References and Learning Resources

e Victor Rodwell, David Bender, Kathleen Botham, Peter Kennelly, P. Anthony
Weil. Harper's Illustrated Biochemistry. McGraw Hill / Medical; 31% edition
(2018).

Essential References e P. C. Champe, R. A. Harvey. Lippincott's [llustrated Reviews Biochemistry.
Wolters Kluwer Health. 8 th edition (2021).

e David, L. Nelson; Michael M. Cox. Leininger Principals of biochemistry.
(2021). Macmillan Learning

Oxford journal of Biochemistry: http://jb.oxfordjournals.org/
N1 D ARG (DS (VI American journal of Biochemistry:
http://www.sapub.org/journal/aimsandscope.aspx?journalid=1012
. 5 http://www.biology.arizona.edu/default.html
Electronic Materials http://mcb.harvard.edu/BioLinks.html

(011 LI @ DN 1L BV BIFOREIEM Computer based programs. Handouts and Multimedia associated textbook

2. Required Facilities and equipment

Items Resources

facilities
(Classrooms, laboratories, exhibition rooms, Classrooms, laboratories
simulation rooms, etc.)
T.eChn()logy equipment Projector, smart board
(projector, smart board, software)
Other equipment Chemicals and equipment to conduct experiments

(depending on the nature of the specialty)

F. Assessment of Course Quality

Assessment Areas/Issues Assessment Methods

. . Students Direct (Exams)
Effectiveness of teaching - — Indirect (Survey)
Effectiveness of Students Indirect (Survey)

Students’ assessment Faculty members Direct (Report)

. . Students Indirect (Surve
Coallly o lsantliny rosotiess Faculty members Indirect ESurvez;
The extent to which CLOs have Students Indirect (Survey)

been achieved Program Leaders Direct (Annual report)

Assessors (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)
Assessment Methods (Direct, Indirect)
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A. General information about the course:

1. Course Identification

1. Credit hours:

3 credit hours (2 Theoretical +1 Practical)

2. Course type

“ O University O College Department 1 Track O Others

“ Required O Elective
3. Level/year at which this course is offered: (Level 4/2" year)

4. Course general Description:

In this course, students will understand the basic life's processes at a molecular
level. It encompasses the chemical nature and structure of biological molecules
(lipids and nucleic acids) and how they interact with each other to function in cells.

5. Pre-requirements for this course (i any):
BIOC1201

6. Co-requirements for this course i any)

NA
1. Understand the structure and function of simple lipids.
2. Investigate the diversity and biological importance of complex lipids.
3. Analyze the metabolism and regulation of purines and pyrimidines.
4. Explore the structure and function of nucleosides and nucleotides.
5. Develop skills in biochemical analysis techniques.

2. Teaching mode (mark all that apply)

m Mode of Instruction Contact Hours
60

1 Traditional classroom 100%
2 E-learning
Hybrid
3 e Traditional classroom
® E-learning
4  Distance learning

L 4 4 4 4
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Activity Contact Hours

1.  Lectures

2.  Laboratory/Studio
3. Field

4.  Tutorial

5.  Others (specify)

S NN

30
30

B. Course Learning Outcomes (CLOs), Teaching Strategies & Assessment Methods

Code of CLOs
Course Learning Outcomes aligned with
program
Define the basic terms, theories, and K1
1.1 fundamental principles of lipids and
nucleic acids
Illustrate the classifications, structures, K2
1.2 and functions of lipids and nucleic
acids

Employ laboratory experiments using S1
21 different methods to detect lipids and

nucleic acids

Communicate effectively in both S3

written and oral forms on the topics of

lipids and nucleic acids and their role in

related disorders

Evaluate the biochemical calculations sS4

2.
3 and data in different experiments.

Teaching

Strategies

m Knowledge and understanding

Lecture and self-

learning

Lecture, self-

learning, an

d

Group discussion

Lecture and Active-

learning
discussion

-Group

Lecture and Active-
learning -Group-

discussion

Lecture and self-

learning

Assessment
Methods

Participation -
exams —
assignment
Participation -
exams —
assignment

Participation -
exam -
assighment-
Report

participation,
project <Report

Exams-report

m Values, autonomy, and responsibility

Demonstrate commitment to Vi
professional and academic values in

3.1 accordance with the ethical standards
in the field of biochemistry
cooperatively or independently.

600

Lectures-
learning
project

self-
-lab-

Presentation -
Participation -
assignment-lab
report-project
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C. Course Content

o

1

o U B W

8

9

10
11
12
13
14
15

Chemistry of Simple lipids: Simple lipids, Fatty acids (structure, types, and
importance)

Odd number and an even number of fatty acids, long chain saturated and
unsaturated fatty acids

Omega3, omegab, and omega 9 fatty acids (arachidonic- structure and
functions)

Triacylglycerols (structure and functions).

Chemistry of complex lipids :Phospholipids (structure and functions)
Glycolipids ((structure and functions)

Steroids (structure and functions) Example of steroids (Cholesterol- structure,
and function)

An introduction for steroid hormones and Lipid soluble vitamins

Lipid digestion, absorption, and lipid malabsorption

Chemistry of purines, pyrimidines, nucleosides, and nucleotides

Purine and pyrimidines as heterocyclic compounds

The structures and functions of of ATP, GTP, CTP, TTP, and UTP

DNA and RNA as polynucleotides, primary and secondary structures of DNA
RNA (structure, types, and functions)

Synthetic nucleotide analogs and their importance

2
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- Laboratory Topics _

O 0O NO UV A WN R

[
o

11

12
13
14
15

Solubility test of lipids, acrolein test

Saponification test

Test formation insoluble fatty acids salt

Testing the separation of soap from the solution by salting out Copper acetate test
Salkowski reaction to determine of cholesterol

Qualitative estimation of Cholesterol by Liebermann - Burchard Test

Unsaturation Test

Determination of triglycerides by enzymatic colorimetric method

Determination of total cholesterol by (CHOD-PAP) enzymatic method

Isolation of DNA and RNA, Spectral Characterization of DNA: Introduction and
Principle

Isolation of DNA and RNA, Spectral Characterization of DNA: Experiment, results and
discussion

Determination of DNA by diphenylamine test

Determination of RNA by orcinol test

General revision

Final practical assessment exam

N N NN DNNDNNMNDNNDN

N

N N NN

I N -
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D. Students Assessment Activities

Assessment
c g _ Percentage of Total
Assessment Activities timing
. Assessment Score
(in week no)
1. Quiz during semester 10%
2. Class Participation during semester 5%
3. Mid-term exam 8 20%
4. Lab (Report + lab Exam) 15 25%
5. Final exam 17 40%

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).

E. Learning Resources and Facilities

1. References and Learning Resources

e Victor Rodwell, David Bender, Kathleen Botham, Peter Kennelly, P. Anthony
Weil. Harper's Illustrated Biochemistry. McGraw Hill / Medical; 31* edition
(2018).

Essential References e P. C. Champe, R. A. Harvey. Lippincott's Illustrated Reviews Biochemistry.
Wolters Kluwer Health. 8 th edition (2021).

e David, L. Nelson; Michael M. Cox. Leininger Principals of biochemistry.
(2021). Macmillan Learning

Oxford journal of Biochemistry:

http://jb.oxfordjournals.org/

American journal of Biochemistry:

http://www.sapub.org/journal/aimsandscope.aspx?journalid=1012

Websites on the internet that are relevant to the topics of the course.
Electronic Materials http://www.biology.arizona.edu/default.html
http://mcb.harvard.edu/BioLinks.html

(011 I @ IRV 1L BV BIFOREIEM Computer based programs. Handouts and Multimedia associated textbook

Supportive References

2. Required Facilities and equipment

Items Resources

facilities
(Classrooms, laboratories, exhibition rooms, Classrooms, laboratories
simulation rooms, etc.)
T.eChm)logy QU T Projector, smart board
(projector, smart board, software)
Other equipment Chemicals and equipment to conduct experiments

(depending on the nature of the specialty)



- - wn an W C . ’
wyaillg puleill pygdi diad SNgfe
Education & Training Evaluation Commission @ >

F. Assessment of Course Quality

Assessment Areas/Issues Assessment Methods

Effectiveness of teaching Students Indirect (Survey)
Effectiveness of Students Indirect (Survey)
Students assessment Faculty members Direct (Report)
. . Students Indirect (Survey)
Qualifyfoticarningiresoutees Faculty members Indirect (Survey)
The extent to which CLOs have Students Indirect (Survey)
been achieved Faculty Direct (Annual report)

Other

Assessors (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)
Assessment Methods (Direct, Indirect)

G. Specification Approval

COUNCIL
/COMMITTEE PROGRAMS AND PLANS COMMITTEE

REFERENCE NO.

DATE 8 OCTOBER 2023
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A. General information about the course:

1. Course Identification

1. Credit hours:
3 credit hours (2 Theoretical +1 Practical)
2. Course type

m OUniversity OCollege X Department  [CTrack

E Required [CIElective
3. Level/year at which this course is offered: (3™ level/2" year)

4. Course general Description:

The cellular biochemistry course will provide a basic and detailed understanding of the eukaryotic
and prokaryotic cells and their organelles on structure and function and biochemical level, The
multiplication and the growth of cell at advanced level will be covered. The apoptosis process to
maintain the homeostasis and the cell division related disease such as cancer will be the part of the
course. The main components of this course are: (a) eukaryotic and prokaryotic cells (b)
organelles; their structure and function and biochemical reactions.

5. Pre-requirements for this course (i any):
BIO1101

6. Co-requirements for this course i any):
NA

7. Course Main Objective(s):

1. To introduce students to the fundamental concepts and principles of cellular
biochemistry.

2. To provide students with an understanding of the structure and function of
cellular components at the molecular level.

3. To familiarize students with the biochemical processes occurring within cells
and their regulation.

4. To develop students’ analytical and critical thinking skills in the context of
cellular biochemistry.

5. To prepare students for further advanced studies or careers in the field of
biochemistry.

2. Teaching mode (mark all that apply)

m Mode of Instruction Contact Hours
60 100

1 Traditional classroom

2 E-learning

4600
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| No | ModeofInstruction | ContactHours |  Percentage |
Hybrid
3 e Traditional classroom
® E-learning
4  Distance learning

3. Contact Hours (based on the academic semester)

“ Activity Contact Hours

1. Lectures 30
2.  Laboratory/Studio 30
3.  Field

4.  Tutorial

5.  Others (specify)

S

B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment
Methods

Code Course Learning Code of CLOs aligned Teaching Assessment
Outcomes with program Strategies Methods

Knowledge and understanding

Define the Lecture and self- Participation -
fundamental aspects of learning exams -
1.1 biochemistry of K1 assignment
eukaryotic and
prokaryotic cells
Demonstrate the Lecture, self- Participation -
1.2 Different organelles of K2 learning, and Group exams -
eukaryotic cells discussion assignment
| 2.0 |
Employ the practical Lecture and Active- Participation -
methods to learning -Group exam -
2.1 differentiate S1 discussion assignment-
prokaryotic and Report

eukaryotic cells

4600
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Code Course Learning Code of CLOs aligned Teaching Assessment
Outcomes with program Strategies Methods

Communicate Lecture and Active- participation,
effectively on the topic learning -Group- project <Report
about cell division and discussion

2.2 s role related S3
disorders

Evaluate the problems
Lecture and self-

2.3 related with the mitotic S4 . Exams-report
. learning
index
m Values, autonomy, and responsibility
Demonstrate V1 Lectures- self- Participation -
commitment to learning -lab-project  assignment-lab
professional and report-project

academic values in
3.1 accordance with the
ethical standards and
code of  conduct
cooperatively or
independently.

C. Course Content

Contact
List of Topics
u

1 Introduction to cellular biochemistry (brief history in research in cellular 2
biochemistry)

2 Basics of Cell biochemistry (structure & function) — Discovery of cell & Cell 2
Theory

3 Type of cells: Eukaryotic & Prokaryotic cell & difference in biochemical reactions 2
in both the cells

4 The difference between cell type: Comparison between plant and animal cells 2
on structural and biochemical level
Role and regulation of cell i.e., Cell wall, Plasma membrane, Cytoskeleton 2
Role and regulation of cell i.e. Protoplasm, Mitochondria, Chloroplast 2

7 Endoplasmic reticulum (ER), Golgi complex, Lysosome, Ribosome 2
Nucleus and their biochemical reactions 2
Components: Biochemical components of a cells 2

10  Cell division, Mitosis, meiosis 2

L 4 4 24 4
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. . Contact
Practical Topics
Hours
1

10

11
12
13

14

15

- e
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Cell cycle overview

Cell Death: Necrosis

Programmed cell death (Apoptosis)
Intrinsic pathway

Extrinsic pathway

Laboratory Safety

Laboratory Safety: Risk Assessments

Staining and microscopic examination of prokaryotic cells: Introduction and
Principle

Staining and microscopic examination of prokaryotic cells: Experiment, results,
and discussion

Staining microscopic examination of eukaryotic cells: Introduction and Principle
Staining microscopic examination of eukaryotic cells: Experiment, results, and
discussion

Microscopic differentiation between plant and animal cells: Introduction and
Principle

Microscopic differentiation between plant and animal cells: Experiment,
results, and discussion

Effect of colchicine on mitotic division of the root tips cells on onion, Calculate
the mitotic index: Introduction and Principle

Effect of colchicine on mitotic division of the root tips cells on onion, Calculate
the mitotic index: Experiment, results, and discussion

Mitotic cell division by squash method: Introduction and Principle

Mitotic cell division by squash method: Experiment, results, and discussion
Prepare and study meiotic cell division using plant material: Introduction and
Principle

Prepare and study meiotic cell division using plant material: Experiment,
results, and discussion

Final Practical Assessment Test

<

>
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D. Students Assessment Activities

Assessment Activities * Assessment timing Percentage of Total
(in week no) Assessment Score

1. Quiz during semester 10%
2. Class Participation during semester 5%

3. Mid-term exam 8 20%
4, Lab (Report + lab Exam) 15 25%
5. Final exam 17 40%

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).

E. Learning Resources and Facilities

1. References and Learning Resources

) Bruce Alberts, Essential Cell Biology; John Wiley, Sixth edition
Essential References
(2023) ISNB13: 978-1324033356
Supportive References Journal of Cellular Biochemistry - Wiley Online Library

Electronic Materials Web sites on the internet that are relevant to the topic
(011 T A LTI -4\ EYCIGEI M SDL : https://sdl.edu.sa/SDLPortal/Publishers.aspx

2. Required Facilities and equipment

facilities
(Classrooms, laboratories, exhibition rooms, Classrooms, laboratories
simulation rooms, etc.)

Technology equipment

. Projector, smart board
(projector, smart board, software)

Other equipment Chemicals and equipment to conduct experiments
(depending on the nature of the specialty)
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F. Assessment of Course Quality

Assessment Areas/Issues m Assessment Methods

Effectiveness of teaching Students Indirect (Survey)
Effectiveness of Students Indirect (Survey)
Students assessment Course coordinator Direct (Report)
. . Students Indirect (Surve
Qe @7 (SIS FEECTEES Faculty members Indirect ESurvez;
The extent to which CLOs have Students Indirect (Survey)
been achieved Faculty Direct (Annual report)

Other
Assessors (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)
Assessment Methods (Direct, Indirect)

G. Specification Approval

COUNCIL /COMMITTEE PROGRAMS AND PLANS COMMITTEE

REFERENCE NO.

DATE 8 OCTOBER 2023
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A. General information about the course:

1. Course Identification

1. Credit hours:
3 credit hours (2 Theoretical +1 Practical)
2. Course type

“ O University O College Department [ Track O Others

“ Required O Elective
3. Level/year at which this course is offered:

(Level 4/2"4 year)
4. Course general Description:

The course will discuss aspects of enzyme behavior and mechanism of enzyme
action. enzyme kinetics shows how the rate of enzyme — catalyzed reaction is
measure, Michealis & Menten equation, how the rate of catalyzed reaction is
affected by various factors such as the concentration of enzyme, substrates and
other substances which specifically activate or inhibit the catalysis. The effect of
physical factors such as the pH, temperature, and ionic strength of reaction
mixture.

5. Pre-requirements for this course (ir.ny): General Biochemistry 1 ( BIOC1201)

BIOC1201

6. Co-requirements for this course (i any): -

NA

7. Course Main Objective(s):

1. Provide students with modern information needed to reach a clear knowledge and
understanding the importance enzymes.

2. Introduce students to the scientific concept of scientific terms in enzymology.

3. Develop student's ability to learn and understand the specificity and inhibitors of
enzymes.

4. Develop the skills of students in calculating purification yield, fold and recovery of
enzymes.

5. understanding principles of regulation of metabolic pathways including catabolic and
anabolic pathways by enzymes

6. Understand how enzymes work and how they are regulated.

7. Solving problems related to Enzyme Kinetics

o
>
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2. Teaching mode (mark all that apply)

m Mode of Instruction Contact Hours

1 Traditional classroom 100%
2 E-learning

Hybrid
3 e Traditional classroom

® E-learning
4  Distance learning

3. Contact Hours (based on the academic semester)

Activity Contact Hours

1. Lectures 30
2.  Laboratory/Studio 30
3. Field

4, Tutorial

5.  Others (specify)

B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment
Methods

Code of CLOs .
X : i Teaching Assessment
Course Learning Outcomes aligned with .
Strategies Methods
program
m Knowledge and understanding
Define the basic terminology, K1 Participation -
. = Lecture and self- :
11 theories, and fundamental . exams —

. L learning )
principles of enzymology assignment
llustrate  the  mechanisms, K2 L

L . Lecture, self- Participation -
1.2 Kinetics, factors affecting .
learning and Group exams —

enzyme catalyzed reactions and

600
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Code of CLOs .
Teaching Assessment

Strategies Methods

Course Learning Outcomes aligned with
program
enzyme inhibitory and discussion assignment
regulatory process

Employ laboratory experiments S1 . Participation -
. . . Lecture and Active-
by using different techniques learning -Grou exam -
2.1 and methods in multiple fields of discfssion : assignment-
enzymology. Report

Communicate effectively in both S3 )
. . Lecture and Active- L
written and oral forms with . participation,
2.2 . . learning -Group- .
: peers and with the public in project <Report

discussion
Enzymology related field.
Evaluate the enzyme
. L Y = Lecture and self-
5) &) calculations and data in different Exams-report

) learning
experiments.

m Values, autonomy, and responsibility

Demonstrate commitment to V1

professional and  academic Presentation -
31 values in accordance with the Lectures- self- Participation -
’ ethical standards in field of learning -lab-project  assignment-lab
enzymology cooperatively or report-project
independently.

C. Course Content

o

1 Introduction to enzymes 2
2 Terms in Enzymology 2
3 Energy changes in Enzymatic Reactions 2
4 Enzyme catalysis 2
5 Mechanism of Enzyme action 2
6 Factors affecting Enzyme Activity 2
7 Enzyme Kinetics of one substrate 2
8 Enzyme Kinetics of two substrates 2
o000
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9 Enzyme inhibitors (competitive) 2
10 Enzyme inhibitors (non-competitive) 2
11 Enzyme inhibitors (uncompetitive and mixed) 2
12  Allosteric Enzymes 2
13 Regulation of enzyme activity 2
14  Purification of enzymes 2
15  Immobilization of enzymes 2
Laboratory Topics

1 Buffers preparation 2
2 Determination of enzyme activity: Introduction and Principle 2
3 Determination of enzyme activity: Experiment, results, and discussion 2
4 Effect of enzyme concentration on Enzyme activity 2
B Effect of substrate concentration on Enzyme activity 2
6 Effect of Temperature on Enzyme activity 2
7 Effect of pH on Enzyme activity 2
8 Determination of kinetic parameters: Introduction and Principle 2

Determination of kinetic parameters: Experiment, results, and 2
9 discussion

Effect of different inhibitors on enzyme activity: Introduction and 2
10 Principle
11 Effect of different inhibitors on enzyme activity: Experiment 2

12  Effect of different inhibitors on enzyme activity: results and discussion 2

13  Purification of enzymes: Introduction and Principle 2
14 Purification of enzymes: Experiment, results, and discussion 2
15 Final Practical Exam 2
000
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D. Students Assessment Activities

Assessment
c g _— Percentage of Total
Assessment Activities timing
. Assessment Score
(in week no)
1. Quiz during semester 10%
2. Class Participation during semester 5%
3. Mid-term exam 8 20%
4. Lab (Report + lab Exam) 15 25%
5. Final exam 17 40%

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).

E. Learning Resources and Facilities

1. References and Learning Resources

1-  Lippincott Illustrated Reviews: Biochemistry (Lippincott
Illustrated Reviews Series) Eigh™ eddition, North American
Edition by Emine E. Abali, Susan D. Cline, David S. Franklin.
Susan M. Viselli Ph.D.(2021)

Supportive References Mlirra.y,‘ R. et al., (2022) Harper’s Illustrated Biochemistry
30%edition.

https://aklectures.com/subject/biochemistry/biochemistry-
enzymes

Essential References

Electronic Materials

Other Learning Materials

2. Required Facilities and equipment

Items Resources

facilities
(Classrooms, laboratories, exhibition rooms, Classrooms, laboratories
simulation rooms, etc.)
T.eChm)logy equipment Projector, smart board
(projector, smart board, software)
Other equipment Chemicals and equipment to conduct experiments

(depending on the nature of the specialty)



- - wn an W C . ’
wyaillg puleill pygdi diad SNgfe
Education & Training Evaluation Commission @ >

F. Assessment of Course Quality

Assessment Areas/Issues Assessment Methods

. . Students Direct (Exams)
Effectiveness of teaching - — Indirect (Survey)
Effectiveness of Students Indirect (Survey)
Students assessment Course coordinator Direct (Report)
. . Students Indirect (Survey)
Qi oiflopm g meseees Faculty members Indirect (Survey)
The extent to which CLOs have Students Indirect (Survey)
been achieved Program Leaders Direct (Annual report)

Assessors (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)
Assessment Methods (Direct, Indirect)

G. Specification Approval

COUNCIL PROGRAMS AND PLANS COMMITTEE
/COMMITTEE

REFERENCE NO.

DATE 8 OCTOBER 2023
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A. General information about the course:

1. Course Identification

1. Credit hours:
2 credit hours (2 Theoretical)

2. Course type

“ O University
“ Required

3. Level/year at which this course is offered:
(Level 4/2" year)

O College Department 1 Track O Others

O Elective

4. Course general Description:

The course offers a comprehensive study of the biochemical processes occurring in
plants. Students will gain a thorough understanding of the fundamental principles
and theories of plant biochemistry and explore the molecular mechanisms,
metabolic pathways, and consequences of defects in these pathways. The course
aims to equip students with the necessary knowledge, skills, and values to excel in
the field of biochemistry.

5. Pre-requirements for this course (i any):

BIOC1202
BI01208
6. Co-requirements for this course i any):

NA
7. Course Main Objective(s):

At the end of this course student should get to:

1. To describe how diverse biochemical processes, interact with one another
inside plant cells.

. To explain how biochemical are transported through plant membranes.

3. To know the molecular components and features of biochemical pathways
in plants

4. To be familiar with the structures, properties, and functions of plant
metabolites

5. To understand and explain secondary metabolites and their potential
nutritional and medical applications.

N

6. To study the role of hormones in plant growth
7. To know the application of plants in industry and medicine.
SO0
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2. Teaching mode (mark all that apply)

m Mode of Instruction Contact Hours

1 Traditional classroom 100%

2 E-learning -
Hybrid

3 e Traditional classroom

® E-learning
4  Distance learning

3. Contact Hours (based on the academic semester)

Activity Contact Hours

1. Lectures 30
2.  Laboratory/Studio

3. Field

4, Tutorial

5.  Others (specify)

B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment
Methods

Outcomes W|th program Strategies Methods
Deﬁne the terms:

. . Lecture, self- Participation -
nitrogen fixation, .
1.1 . K1 learning, and Group exams—
photosynthesis, and plant i ) )
e discussion assighment
respiration
Illustrate biosynthesis of
naturally product
pathway, Flow of energy Lecture, self- Participation -
1.2 (Photosystems | and I K2 learning, and Group exams—
and formation of NADPH discussion assignment
and ATP) Calvin cycle
and C4 pathway.
o000
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Course Learning Code of CLOs aligned Teaching Assessment
Code . .
Outcomes with program Strategies Methods

Recall the molecular
components and
features of biochemical
pathways in plants

K2 Lecture, self-
learning, and Group
discussion

Participation -
exams —
assignment

2.1

2.2

Analyze information
related to Regulation of
Gene Expression in Plants
from databases and
other online resources.
Communicate effectively
in  both writing and
discuss research in plant
topics and biochemical
plants pathways

S2
Lecture and Active-
learning -Group
discussion

S3
Lecture and Active-
learning -Group
discussion

Participation -
exam -
assignment-
Report-project

participation,
project <Report

m Values, autonomy, and responsibility

3.1

Demonstrate ethical
standards in the field of
plants uses application
and phytoremediation
cooperatively or
independently

C. Course Content

o

Introduction: plants classification, evolutionary origin

V1

Lectures- self-
learning

1.
The plant cell and its subcellular organelles-nucleus, endoplasmic reticulum,
2. Golgi apparatus, vacuoles
The plant cell and its subcellular organelles-nucleus: mitochondria,
3. chloroplasts, microbodies, oleosomes, cytoskeleton, cell wall.
a Cell wall and their functions, cytoplasm, Structure of Chloroplast
5 Polysaccharides: Starch structure, metabolism.
6 Protein, lipid, and sugars transportation in plants.
7 Metabolism of biomolecules:
8 Biosynthesis of natural products
9 Plant secondary metabolites: alkaloids
o000

Presentation -

Participation -

assignment -
project

2
2
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10. Phenolic, Terpene, Carotenoids 2
11. Secondary metabolites as antioxidants 2
12. Nitrogen fixation 2
13. Flow of energy in plants (Photosynthesis and respiration) 2
14. Photosystems | and Il and formation of NADPH and ATP and 2
15. Calvin cycle C3, C4 and CAM plants 2

I S N R

D. Students Assessment Activities

Assessment
. L. Percentage of Total
Assessment Activities * timing
: Assessment Score
(in week no)
1. Quiz During semester 10%
2. First periodic exam 7 20%
3. Second Periodic Exam 12 20%
4. Homework During semester 5%
5. Class discussion During semester 5%
6. Final Exam 17 40%

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).

E. Learning Resources and Facilities

1. References and Learning Resources

Hans-Walter H. and Birgit P., (2021). Plant Biochemistry. Sedition
Essential References David L. N. and Michael M. C., (2012). Lehninger: Principles of Biochemistry,
6th edition.

R.K. Murray, etal., (2022). “Harper’s illustrated biochemistry” McGraw Hill /
Medical; 32nd edition
Supportive References Handbook of Photosynthesis, Third Edition (Books in Soils, Plants, and the
Environment) (2016).

Electronic Materials Websites on the internet that are relevant to the topics of the course.

-www.sciencedirect.com
-www.pubmed.com

-PowerPoint presentation

- Multimedia associated with textbook

Other Learning Materials
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2. Required Facilities and equipment

Items Resources

facilities

(Classrooms, laboratories, exhibition rooms, Classrooms
simulation rooms, etc.)

Technology equipment

. Projector, smart board
(projector, smart board, software) J

Other equipment
(depending on the nature of the specialty)

None

F. Assessment of Course Quality

Assessment Areas/Issues Assessment Methods

. . Students Direct (Exams

Effectiveness of teaching - — In direc(t (Suth)ey)
Effectiveness of Students Indirect (Survey)

Students assessment Faculty members Direct (Report)
. . Students Indirect (Survey)
Qumlitly i lemonmg resouess Faculty members Indirect (Survey)
The extent to which CLOs have Students Indirect (Survey)

been achieved Program Leaders Direct (Annual report)

Other

Assessors (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)
Assessment Methods (Direct, Indirect)

G. Specification Approval

COUNCIL PROGRAMS AND PLANS COMMITTEE
/COMMITTEE

REFERENCE NO.

DATE 8 OCTOBER 2023







