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1- Program aims:
The overall aims of the program are to

1. Understanding basics of Medical Biochemistry and Molecular
Biology and apply it in scientific research.

2. Apply analytical method and criticism of knowledge in the field of
Medical Biochemistry and Molecular Biology and integrate them
with related medical knowledge

3. Correlate knowledge in the field of Medical Biochemistry and
Molecular Biology with related knowledge in other fields

4. Master a wide range of professional skills in the field of medical
biochemistry.
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5.  Develop methods and tools and new techniques for professional
practice in the principles of medical biochemistry and molecular
biology.

6. Practice efficiently all available biochemical and molecular biology
techniques either for laboratory diagnosis or research and find new
sources.

7. Take decision according to circumstances

8. Learn knowledge that is informed and inspired by the research and
scholarship of the staff and according to the international standards.

9.  Understand molecular biosciences together with more detailed and
critical knowledge in selected areas.

10. Agquitaine Well-developed practical, analytical skills necessary for
proper detection of ongoing provisional problems and finding of
innovative solutions for them.

11. Communicate properly with others and acquire ability to lead a team
consisting of different provisional context

12. Stimulate educational experience that prepares students for future
employment and is orientated towards a professional career.

13.Maintain learning abilities necessary for continuous medical education
and transfer of knowledge to others.

14.Add knowledge and follow recent theories in medical biochemistry
and molecular biology

15.Show awareness and active participation in community progress
assessment and environmental health problems identification.

16. Behave with commitment to integrity and credibility and follow the
ethical code of medical practice

17. understand the basic knowledge of life sciences at the molecular level

18. Be aware of safe laboratory practice

2-Intended Learning Outcomes (ILOS):
2.a. Knowledge and Understanding s agll g A8 jrall L 1,
On successful completion of the program, the graduate will be able to:

2.a.1. Understand the broad-based core biochemistry and molecular biology
of different body tissues and organs and related disciplines.

2.a.2 . Know the function of the different intermediary metabolism (anabolic
and catabolic).
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7 2.a.3. Recognize the biochemical importance of hormones, vitamins,
minerals and enzymes integrating in the metabolism.
2.a.4 . lllustrate the regulation of the metabolic pathways and the integration
of their metabolism.
2.a.5 . Identify the biological membrane structure, their role in transport
mechanisms as well as their biochemical, clinical and laboratory importance.
2.a.6. ldentify alterations in related metabolic disorders at biochemical and
molecular level.
2.a.7. Explain effect of his clinical practice on environment and principles of
environmental development and saving.
2.a.8. lllustrate and define basic concepts of molecular biology.
2.a.9. Know and follow most recent advances, in selected areas relevant to
each subject.
2.a.10. Understand scientific background of laboratory equipment and
methods used in the Medical Biochemistry and Molecular Biology, and safe
working practices.
2.a.11. Recognize different techniques and tools for searching the scientific
literature.
2.a.12. Know range of presentation techniques.
2.a.13. Describe numerical, graphical, statistical and other methods for
analyzing experimental data.
2.a.14 . Explain basics of ethics and scientific, medico legal aspects of
health problems during practice related to biomedical investigations
2.a.15. Know principles and basics of quality assurance and ways to
improve them in the field of Medical Biochemistry
2.a.16. Know principles and techniques of Molecular Biology

2.b. Intellectual Skills: e AaM) @ aEl) o Y

On successful completion of the program, the graduate will be able to:
2.b.1. Integrate various metabolic pathways together with their regulation.
2. b.2.Evaluate of hazards in clinical practice, safety procedures.
2.b.3. Design hypotheses and experiments to test these hypotheses, including
the design of appropriate controls.
2.b.4. Develop primary and secondary scientific literature relevant to a
specific topic.
2.b.5 .integrate different presentation methods (written, numerical, graphical
and visual methods) so that subjects can be effectively conveyed.




2.b.6. Analyze and evaluate information related to Medical Biochemistry
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and Molecular Biology in scientific researches.then, use statistical methods
to express data

2.b.7. Design studies that add to the knowledge with application of efficient
approaches in the field of Medical Biochemistry

2.b.8 Solve problems of relevant situations related to medical Biochemistry
and Compare properly the biochemical information from a variety of
sources.

2.b.9. Suggest accurately possible investigations needed for diagnosis
2.b.11. Recommend laboratory reagents and instruments that could be used
in biochemistry and molecular labs .

2.b.10 Construct scientific research papers related to medical Biochemistry
2.b.12. Take provisional decision based on knowledge in the field of
Medical Biochemistry.

2.b.13. relate knowledge based on reasoning and evidence.

2.b.14. Plan for development of performance in the field of medical
biochemistry and molecular biology

2.b.15. solve various health problems based on biochemical and molecular
creative thinking.

2.c. Practical and professional Skills: DAl dyige gL .Y
On successful completion of the program, the graduate will be able to:

2.c.1. Use relevant laboratory equipment competently.

2.C.2. Experiment and apply various techniques used in Medical
Biochemistry and Molecular Biology.

2.c.3. Apply safety measure in the laboratory.

2.c.4. Use technological methods to serve the professional practice.

2.¢.5 .Write up reports related to medical laboratory tests.

2.C.6 . write scientific papers in the area of medical biochemistry and
molecular biology.

2.c.7. Use different teaching methods, and student evaluation methods

2.¢.8. Select methods for development of practice

il g dale Gl g, 2, Y
2.d. General and transferable skills:-

By the end of the program the graduate should be able to:
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effectively from a range of resources.

2.d.2. Work effectively as a member or leader of a team.

2.d.3. Communicate properly with colleagues and staff members.

2.d.4. Use different teaching and evaluation methods to teach others and
give feedback on their performance.

2.d.5. Manage scientific meetings according to the available time.

2.d.6. Use Information Technology that serve professional career in Medical
Biochemistry

2.d.7. Use available resources to learn independently and continuously.

3. Academic Standards sgaliall daalsy) julaal)- ¥

Academic Standards of MD Program of Medical Biochemistry,
approved in department council no (190) date 6 /2013, and in Faculty
council no. ( 354 ) date 16/ 6 /2013 is attached in Y @ale

sdoaa sal) ciladali-4
4.a)Reference standard
54 gad a,,uﬂ\ ;\-‘\g@\ e b yalall (S\JJSSAS\ %JA) Llad) b ol @A\Jﬁl aﬂﬂw‘ el
(\'~ 9 U.AJLA) ALAEQ:XUM‘
Academic reference standards (ARS) , MD Program (March 2009)
, issued by the National Authority for Quality Assurance &

Accreditation of Education NAQAAE (Y (L)

5- Program structure and contents 2 gl CligSag JSia . @
a) Program duration:

+ four Semesters (2 years) + Thesis from the beginning

galiall JSb - @

b) Program structure
Total hours of program 69 credit hours
Theoretical 25 credit hours
Practical 4 credit hours
Thesis : 40 credit hours

Electivegsa) © 4 credit hours
Selective 44l :non
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B10O 701

4l S 5 Eucaryotic Cell structure

B10 702

Proteins: composition & structure
Structure-function relationship of

protein families
g gyl ilda g5 aS

B1O 703

Enzymes: classification, kinetics,
control las 33V Jad 5 aad

BIO 704

Carbohydrate metabolism: Major and
special pathways, and their control.
Gl gl Jiiadll (al

BIO 705

Lipids: Utilization, storage
metabolism of special lipids ¢ s Gl

B1O 707

Amino Acids: General pathways and
individual a.a. metabolism
L) (aleall

BI1O 708

=) Metabolic interrelations 4&e

B1O 709

DNA: The replicative process &
repair 485l Sliall Jae

B1O 710

RNA: Structure, transcription and
posttranscriptional modification
A5l el Jae 5 S 5

BIO 711

Protein synthesis: translation and
posttranslational modifications s
i 5 )

BI1O 712

Recombinant DNA and
<liall aaa3 43, )lBjotechnology

BI1O 713

Regulation of gene expression s

Glnall

BIO 714

Biochemistry of peptide and steroid
hormones U sa el LS

g
Medical
Biochemistry
include BIO
701-719




BI1O 715
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Molecular cell biology,
biotransformations, the cytochrome P-
450

LDl s (Gl Alad) S 3

BIO 716

Iron and Ham Metabolism, Gos
Transport and PH Regulation
Ol sasel) 5 aaall

BI1O 717

Digestion and Absorption of basic
nutritional constituents
Al of gall (aliaie)] 5 anagl)

Updates in Medical Biochemistry and
Molecular Biology

BI1O 718

Principles of nutrition,

macronutrients and micronutrients
Ll il

B1O 719

Spectrophotometry- Flame

photometry- chromatography-
Electrophoresis- Colorimetric assays-
Competitive binding assays (RIA,
ELISA molecular Biology techniques
Led ddlite (3 yhay Adlaall ol sall il

il il s S

B1O 720

Subcellular fractionation- Nutrition-
and 3 out of the following six topics:
Biochemistry of vision, of connective
tissue, of liver, of muscle of nervous

tissue, and of adipose tissue.
4all ele i gaall Ll
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a- Compulsory courses:
Course Title NO. of hours per week

Theoretical Laboratory Total

/practical
ectures Tutorials

Medical Bio701-
Biochemistry 719
Practical Part

Total
Thesis

b-Elective courses:

Course Title Course NO. of hours per week
Code _
Theoretical Laboratory
[/practical
Lecture Seminars

Subcellular
fractionation-
Nutrition- and 3
out of the
following six
topics:
Biochemistry of
vision, of
connective tissue,
of liver, of muscle
of nervous tissue,
and of adipose

tissue.
Total:

BIO
720

Selective: none

Total teaching
hours weeks

540

1305
40 credit h.

Total
teaching
hours
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9- Students Assessment Methods
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To assess knowledge and
understanding &

From2.a.1t0 2.a.16

intellectual skills: from 2.b.1 to 2.b.15

Written examination

To assess knowledge and
understanding,

From 2.a.1to 2.a.16
intellectual skills &

from 2.b.1 to 2.b.15
General & transferable skills
From 2.c.1. to 2.c.8

Oral examination

To assess knowledge and
understanding,

From 2.a.1to 2.a.16

intellectual skills &

from 2.b.1to 2.b.15

General & transferable skills
From 2.c.1.to 2.c.8

Practical skills from 2.d.1 to2.d.1

Practical examination

To assess knowledge and
understanding,

From 2.a.1to 2.a.16

intellectual skills &

from 2.b.1 to 2.b.15

General & transferable skills
From 2.c.1. to 2.c.8

Practical skills from 2.d.1 to2.d.1

Thesis Discussion

AR
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Evaluation of Program: skl sl 3ok Y
Evaluator Tools Sample
Internal evaluator (s) A3 ada Focus group discussion Report ¥-)
Meetings
External Evaluator (s) s> axia Reviewing according to external | 1-2 Report
evaluator
checklist report of NAQAA.
Senior student (s) Axilgal) ddud) odUa Clafiaal | @3ilia Aullal) aan

Alumni s Al

Stakeholder (s)  Jead) qilaial

Others Al b

None

Program Coordinator:

Name: prof. Dr. Mahasen Abd Elsattar
Name :Dr. Inas Abdulmonem

Date Y+ \Y/4
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Academic Reference Standards (ARS) for MD Degree in Medical
Biochemistry

Graduate attributes:

Graduate for MD Biochemistry should be able to:

1.

2.
3.

10.
11.
12.
13.
14.
15.

16.

Apply properly the principles of scientific research in the field of Medical
Biochemistry and related disciplines

Continuously add to his knowledge in the field of Medical Biochemistry .
Provide students with a comprehensive background in of Medical
Biochemistry and Molecular Biology which is necessary to understand the
basic knowledge of life sciences at the molecular level

Master a wide range of professional skills in the field of Medical
Biochemistry using appropriate technological methods that serve
professional practice.

Apply of the analytical method and criticism of knowledge in the field of
Medical Biochemistry and related fields such as.

Integrate specialized knowledge in Medical Biochemistry and Molecular
Biology with related knowledge in medical field to find suitable solutions for
encountered problems

Show a deep awareness of the ongoing problems and modern theories in the
field of Medical Biochemistry and Molecular Biology.

Identify professional problems in Medical Biochemical labs and find
innovative solutions.

Develop new methods and tools of professional practice and provide basic
training on principles of Medical Biochemistry and Molecular Biology

Use appropriate technological means related to Molecular Biology
Communicate effectively and lead a team in different professional contexts
Take decision in light of available information

Make use of available resources in labs and departments, develop and work
to find new resources

Develop community and conserve environment through awareness of safe
practice in Medical Biochemistry laboratories

Behave with commitment to integrity and credibility and follow the ethical
code of medical practice

Continuously develop himself and transfer knowledge /experience to others

V¢




2. Standard criteria:

2.1 Knowledge and understanding

By the end of the MD program in Medical Biochemistry graduate should
understand and be aware of the following:

2.1.1 Basics and advanced knowledge of Medical Biochemistry and Molecular
Biology and their link with related disciplines

2.1.2 Metabolic disorders and their biochemical and molecular basis

2.1.3 Principles and techniques of Molecular Biology

2.1.4 Laboratory equipment and modern methods used in Medical Biochemistry
and Molecular Biology, including safe work practices

2.1.5 Ethical, scientific and legal principles of research with special emphasis on
biomedical investigations.

2.1.6 Principles and basics of quality assurance and their applications in the field
of Medical Biochemistry

2.1.7 Legal and ethical considerations related to professional practice

2.1.8 Extent of interaction and mutual influence between the biochemical and the
surrounding environmental chemistry

2.2 Intellectual skills

By the end of the MD program of Medical Biochemistry, the graduate should

be able to:

2.2.1Analyse and evaluate information in the field of Medical Biochemistry and
use statistical methods to express data

2.2.2 Suggest accurately the possible investigations needed for diagnosis of
diseases

2.2.3 Solve specialized problems based on available data and compare information
from a variety of sources

2.2.4 Carry out research studies that add to the knowledge with application of
different approaches in various fields of Medical Biochemistry

2.2.5 Drafting scientific research papers

2.2.6 Assess risks in professional practices and the application of information for
solving professional problems in the field of Medical Biochemistry

2.2.7 Plan for the performance improvement in the field of Medical Biochemistry
and Molecular Biology.

2.2.8 Take special textured Biochemistry career decisions in different professional
contexts

2.2.9 Promote innovative & creative mode of thinking in different professional
contexts

2.2.10 Support evidence based arguments and discussions

\o




2.3 Professional skills

By the end of the MD program of Medical Biochemistry, the graduate should

be able to:

2.3.1 Master various basic and advanced laboratory techniques

2.3.2 Writing and evaluating professional reports in the field of Medical
Biochemistry and Molecular Biology

2.3.3 Assess established methods and develop new methods and tools related to
Medical Biochemistry and Molecular Biology

2.3.4 Use technological means to serve the professional practice in the field of
Medical Biochemistry

2.3.5 Plan for the improvement of professional practice

2.3.6 Estimate the risk of the use of chemicals on society and the environment as
part of the safe laboratory practice

2.3.7 Master laboratory tests related to environmental improvement e.g. diagnostic
tests for endemic and epidemic diseases

2.4 General and transferable skills

By the end of the MD program of Medical Biochemistry, the graduate should
be able to:

2.4.1 Effective communication with different types of patients, students,
colleagues and technicians.

2.4.2 Use information technology in order to develop professional practice
2.4.3 Teach and assess the performance of the others {e.g. students, staff and
technicians}

2.4.4 Assess himself and add to his knowledge by continuous education
2.4.5 Use different sources to get information and knowledge

2.4.6 Work in team and/or lead professional colleagues and work teams
2.4.7 Manage scientific meetings and manage time efficiently
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(ura o) cladlal)/ yulaall) Benchmarks :3 gals

1. academic standards of Program of Master’s Degree in Biomolecular
Sciences, Imperial College of Science, Technology & Medicine,
University of London.
http://www3.imperial.ac.uk/pls/portallive/docs/1/55459.PDF.

(Benchmarks)
1. Awarding Institution / Body University of London
2. Teaching Institution Imperial College of Science, Technology & Medicine
3. External Accreditation by: Not applicable
4. Final Award MRes
5. Programme Title Biomolecular Sciences
6. UCAS Code (or other coding system if relevant) Not applicable
7. Relevant QAA Subject Benchmarking Group(s) Chemistry
8. Date of production/revision October 2004

9. Educational Aims of the Programme

The programme aims to:

* Produce physical sciences postgraduates equipped to pursue careers at the interface
between the physical and life sciences, in industry, the public sector and non-
governmental organisations;

* develop the ability to undertake research in multidisciplinary teams at this interface;
* develop a knowledge of a range of basic and advanced biomolecular concepts;

* develop research and analytical skills related to biomolecular research;

* develop oral and written scientific presentation skills;

* attract the most motivated physical sciences graduates, both from within the UK and
from overseas;

* develop new areas of teaching in response to the advance of scholarship and the needs
of vocational training

10. Programme Outcomes - the programme provides opportunities for postgraduate
students to develop and demonstrate knowledge and understanding, qualities, skills and
other attributes in the following areas.

Knowledge and understanding

Knowledge and understanding of: Teaching/learning methods and

1. core concepts in chemical biology — strategies
essential cell biology, physical Acquisition of Al to A5 is through a
techniques in biomolecular science, combination of lectures, seminars,
bioanalytical methods, molecular basis coursework and research
odisease and computational methods; Throughout the students are

2. a selection of three of the following areas encouraged to undertake
of biomolecular science — chemistry of independent reading both to
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proteins and nucleic acid, medical
intervention at the molecular level,
cybernetics of signalling, trafficking,

and analysis;

3. research techniques, including
information retrieval, experimental
design and statistics, modelling,
sampling, biomolecular techniques,
molecular biology, and laboratory
safety;

and theories relevant to the student’s
project;

5. management and communication skills
including problem definition, project
design, decision processes, teamwork,
written and oral reports, scientific
publications.

theoretical methods and instrumentation

4. detailed knowledge and understanding of
the essential facts, concepts, principles

supplement and consolidate what
is being taught/learnt and to
broaden their individual
knowledge and understanding of
the subject.

Assessment of the knowledge base is
through a combination of unseen
written examinations (A1-2) and
assessed project work (A3-4).

Skills and other attributes

B Intellectual (thinking) skills - able to:

1. analyse and solve biomolecular
problems
using an integrated multidisciplinary
approach;

2. integrate and evaluate information;

3. formulate and test hypotheses using

appropriate experimental design and

statistical analysis of data;

4. plan, conduct and write-up a programme

of original research

Teaching/learning methods and strategies
Intellectual skills are developed
through the teaching and learning
methods outlined above and in section
11.

Experimental design and statistical
skills are developed in lectures and and
subsequently in the individual research
project. Individual, formative and
summative feedback is given to
students by the project team. The
feedback on the literature survey
submitted in January, provides
important summative feedback on
student progress.

Assessment is through literature
report, unseen written examinations
and the individual research project.

C Practical skills — able to:
1. plan and execute safely a series of
experiments;

Teaching/learning methods and strategies
Practical skills are developed through
the teaching and learning programme




2. use laboratory—based methods to
generate data;

3. analyse experimental results and
determine their strength and validity;
4. prepare technical reports;

5. give technical presentations;

6. use the scientific literature
effectively;

7. use computational tools and
packages.

outlined above (and in section 11).
Practical experimental skills (C1 to C3)
are developed through project work.
Skills C4 and C5 are taught and
developed through feedback on reports
written and presentations made as part
of coursework assignments.

Skill C6 is developed through the
literature report, journal club and
supervised research project.

Skill C7 is taught and developed
through project work.

D Transferable skills -able to:

1. communicate effectively through
oral presentations, computer
processing and presentations, written
reports and scientific publications;

2. apply statistical and modelling
skills;

3. management skills: decision
processes, objective criteria, problem
definition, project design and
evaluation, risk management,
teamwork and coordination;

4. integrate and evaluate information
from a variety of sources;

5. transfer techniques and solutions
from one discipline to another;

6. use Information and
Communications Technology;

7. manage resources and time;

8. learn independently with open-
mindedness and critical enquiry;

9. learn effectively for the purpose of
continuing professional development.

Teaching/learning methods and strategies
Transferable skills are developed
through the teaching and learning
programme outlined above and in
section 11.

Skill D1 is taught through coursework
and developed through feedback on
assessed reports and oral
presentations.

Skill D2 is taught through lectures and
practical work and developed, as
appropriate, during individual
research project.

Skill D3 is developed in the bi-weekly
research team meetings.

Skill D4 is developed through feedback
on a literature report.

Skill D5 is a core activity of the
research projects and is additionally
taught in lectures.

Skill D6 is taught in lectures developed
through project work and individual
learning.

Skill D7 is developed throughout the
course within a framework of staged
coursework deadlines.

Although not explicitly taught, skills
D8 and D9 are encouraged and
developed throughout the course,
which is structured and delivered in
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such a way as to promote this.

D1-D9 are all assessed in the student’s
research project and literature survey.
The

following reference point was used in creating the Programme Specification:
* Student Handbook for Course approved by Senate of Imperial College

* Programme description in the EPSRC grant proposal which funds the course

The programme is only offered as a full-time, one-year course and leads to
the MRes degree. Students begin their lecture programme with core courses
mostly in the first term (October-December) and follow this up in second
term (January-March) with optional courses. Coursework is examined in
May/June. In second term students also participate in a weekly journal club.
In October students choose a 10 month (November-August) multidisciplinary
research project. They present a literature report on the topic of their
research in January and a final report and talk on the research in
September. This is followed by an oral examination of the thesis. The overall
pass mark is 50%. and the research project (including talk and oral exam),
written examinations and the literature report contribute 70%, 20% and
10%

11. Programme structures and features, curriculum units (modules), credit and
award requirements

Students choose 4 possible research projects after discussion with academic staff in first
three weeks. They are given their project from this selection at the end of October.
Under the supervision of their project team they start researching and writing their
literature report, for hand in at the end of term. Students start their core courses, which
cover the following topics, each give in 8 lecture modules: Essential Cell Biology,
Physical Techniques in Chemical Biology, Proteins, Lipids and Nucleic Acid,
Bioanalytical Techniques in Chemical Biology, The Molecular Basis of Disease, Basic
Computational Methods in Chemical Biology.

Term 1
Students will by this time have started their research (generally after handing in their
literature report). Students must choose three of the six selective lecture courses given in
this term. The selection is from: Selected Topics in the Chemistry of Proteins and
Nucleic Acid, Medical Intervention at the Molecular Level, The Cybernetics of
Signalling, Trafficking, Theoretical Methods, Instrumentation and Analysis. Each week
one student will choose a scientific article from his or her area of research for discussion
in the Journal Club.
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Term 2

At the beginning of the summer term students are examined in two three-hour papers on
their lecture courses. Project assessment is based on a written dissertation, scientific talk
and oral examination in early September. A selection of students have a viva on their
project and other aspects of the course with the External Examiner, prior to the MSc
Examination Board meeting in late September.

Term 3

At the beginning of the summer term students are examined in two three-hour papers on
their lecture courses. Project assessment is based on a written dissertation, scientific talk
and oral examination in early September. A selection of students have a viva on their
project and other aspects of the course with the External Examiner, prior to the MSc
Examination Board meeting in late September.

12. Support for students and their learning:

* MSc Student Handbook, which includes course and project descriptions.

« Staff:student ratios for research training of 2:1 or greater.

* A large community of postgraduate research students and postdoctoral research workers working in
biomolecular sciences at Imperial College and the Institute for Cancer Research.

* Library and other learning resources and facilities at South Kensington campus.

* Dedicated student computing facilities in the Chemistry and Biological Sciences Departments.

* Extensive research facilities for biophysical and biochemical research.

* A postgraduate staff - student committee, which meets three times per year.

* Visiting speaker, seminar series on topics in biomolecular science, which run weekly in the
Chemistry Department during term-time.

* In addition to the postgraduate tutor the Course Director assist students with personal problems and
advises on pastoral and academic issues.

* Student email and open personal access to staff including the Course Director.

* Access to student counsellors on the South Kensington site.

* Access to Teaching and Learning Support Services, which provide assistance and guidance, e.g. on
careers.

13. Criteria for admission

The minimum qualification for admission is normally an upper Second Class Honours degree in a
Physical Sciences-based subject from an UK academic institution or an equivalent overseas
qualification. All UK applicants (and where possible overseas applicants) are invited to Imperial
College for a site tour and interview, offers made to students are initiated by the Course Director.
Where an applicant has a lesser degree qualification but has presented well at interview, a special cases
for admission may be submitted to the Dean of the Royal College of Science by the Course Director.

14. Methods for evaluating and improving the quality and standards of teaching and learning
Mechanisms for review and evaluation of teaching, learning, assessment, the curriculum and
outcome standards

» Annual course review prepared by the Course Director and considered by the Board of Examiners.
* Postgraduate Staff — Student Committee, held each term, with report to Departmental Teaching
Committee.
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* Biennial staff appraisal.

* Peer review of lectures (at random intervals).

* External Examiner reports.

* Periodic Review by Quality and Academic Review Committee.

* Review by EPSRC every year.

* Periodic review of departmental teaching by an external panel (approximately 6 year interval).

* Employer needs and opinions feed into the programme through frequent guest lecturers from
industry, student placements inrelevant industries, industry- based projects, an Industry-Academic
Advisory Board and collaboration between academic staff and industry inresearch and consultancy

Committees with responsibility for monitoring and evaluating quality and standards
* Postgraduate Staff — Student Committee (three meetings annually).

* Departmental Teaching Committee (Chemistry).

* Board of Examiners.

* Imperial College, Quality and Academic Review Committee.

* Imperial College, Senate.

Mechanisms for gaining student feedback on the quality of teaching and their learning
experience:

* Postgraduate Staff — Student Committee.

* Meetings with project supervisors.

* Meetings with Course Director.

* Viva with External Examiner.

Staff development priorities include:

* Development of multidisciplinary research programmes between life science and physical science
researchers.

« Staff appraisal scheme and institutional staff development courses.

15. Regulation of assessment

Assessment rules & degree classification

1. Minimum standards (i.e. 40%) in each assessment (detailed in point 3) will be required with an
overall pass mark of 50%.

2. To qualify for the award of MRes, students must complete all the course requirements and must
achieve an overall pass mark in the combined examinations, literature report, research report, research
presentation and oral defence.

3. The weighting of marks contributing to the degree is 10% for the literature report, 20% for the
examined coursework and 70% for the research project. The latter is broken up as follows: 60% from
the report and oral examination and 10% from the research talk.

Summary of grades, marks and their interpretation for the MRes degree classification

GRADE MARKS INTERPRETATION

A 70% - 100% Marks represent a distinction performance

B/C 50% - 69% Marks represent a pass

D 40% - 49% Marks represent a fail performance at MRes level

E 0% - 39% Marks represent a fail performance (with major shortcomings)
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Role of External Examiners (Visiting Examiners)

The visiting examiner (from another university or research institutes in the UK) is nominated by the
Course Director and approved by the Quality and Academic Review Committee. Visiting examiners
normally serve for 3 years. The role of visiting examiner is that of moderator and to review the course
content and structure. In order to do this they:

» Approve examination papers.

* Review coursework.

* See all examination scripts and research project dissertations.

* Viva a selection of students on their course and project work.

* Attend the Board of Examiners

» Complete a report to the College

Please note. This specification provides a concise summary of the main features of the programme and
learning outcomes that a typical student might reasonably be expected to achieve and demonstrate if
she/he takes full advantage of the learning opportunities that are provided. The accuracy of the
information contained in this document is reviewed by the College and may be checked by the Quality
Assurance Agency for Higher Education (QAA) and by the Engineering and Physical Sciences
Research Council (EPSRC).

Key sources of information about this course can be found in:

* Postgraduate Prospectus, Imperial College of Science, Technology & Medicine (available on-line
WWW.ic.ac.uk)

* MRes course booklet (available on-line www.ch.ic.ac.uk).
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1-1 Apply properly the principles of scientific
research in the field of Medical Biochemistry and
related disciplines
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in the field of medical biochemistry waadil) Jlaa A

1-5 Apply of the analytical method and criticism of Bl lasl) meial) Gudd VY

knowledge in the field of Medical Biochemistry and aadil) Jlaa b ci jlaall

related fields. )
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practice.
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1-11 Communicate effectively and lead a team in
different professional contexts
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1-12 Take decision in light of available information
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1-13 Make use of available resources in labs and
departments, develop and work to find new
resources
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1-14 Develop community and conserve
environment through awareness of safe practice
in Medical Biochemistry laboratories

geainall dpali B0 y90 S50 LY,

) e Blal) g

'Y

1-15 Behave with commitment to integrity and
credibility and follow the ethical code of medical
practice
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1-16 Continuously develop himself and transfer
knowledge /experience to others
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1-3Provide students with a comprehensive
background in of Medical Biochemistry and
Molecular Biology which is necessary to
understand the basic knowledge of life sciences
at the molecular level
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2.1.1. Basics and advanced knowledge of Medical
Biochemistry and Molecular Biology and their
link with related disciplines

2.1.2 Metabolic disorders and their biochemical
and molecular basis

2.1.3 Principles and techniques of Molecular
Biology

2.1.4 Laboratory equipment and modern methods
used in Medical Biochemistry and Molecular
Biology, including safe work practices
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2-)-5 Ethical, scientific and legal principles of
research with special emphasis on biomedical
investigations.
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2.1.Y Legal and ethical considerations related to
professional practice
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2.1.¢ Laboratory equipment and modern methods
used in Medical Biochemistry and Molecular
Biology, including safe work practices

2.1.6 Principles and basics of quality assurance and
their applications in the field of Medical
Biochemistry
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2.1.8 Extent of interaction and mutual influence
between the biochemical and the surrounding
environmental chemistry
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2.2.1. Analyze and evaluate information in the field
of Medical Biochemistry and use statistical
methods to express data

2.2.2 Suggest accurately the possible investigations
needed for diagnosis of diseases
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2.2.2 Suggest accurately the possible investigations
needed for diagnosis of diseases

2.2.3 Solve specialized problems based on available
data and compare information from a variety
of sources
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2.2.4 Carry out research studies that add to the
knowledge with application of  different
approaches in various fields of Medical
Biochemistry

2.2.7 Plan for the performance improvement in the
field of Medical Biochemistry and Molecular
Biology.

2.2.8 Take special textured Biochemistry career
decisions in different professional contexts
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2.2.5 Drafting scientific research papers
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2.2.6 Assess risks in professional practices and the
application of information for solving

professional problems in the field of Medical
Biochemistry
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2.2.7 Plan for the performance improvement in the
field of Medical Biochemistry and Molecular

Biology.
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2.2.8 Take special textured Biochemistry career
decisions in different professional contexts
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2.2.9 Promote innovative & creative mode of
thinking in different professional contexts
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2.2.10 Support evidence based arguments and
discussions
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2.3.1 Master various basic and advanced laboratory
techniques

2.3.6 Estimate the risk of the use of chemicals on
society and the environment as part of the safe
laboratory practice

Master  laboratory tests related to
environmental improvement e.g. diagnostic
tests for endemic and epidemic diseases

2.3.7
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2.3.2 Writing and evaluating professional reports in
the field of Medical Biochemistry and
Molecular Biology
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2.3.3 Assess established methods and develop new
methods and tools related to Medical
Biochemistry and Molecular Biology
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2-3-¢ Use technological means to serve the
professional practice in the field of Medical
Biochemistry

L aﬁ%}“gﬁﬁ\ il gl e‘dﬁu‘ 4-3-2
W\ A jlaal) PYES

2-3-5 Plan for the improvement of professional
practice
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2.4.1. Effective communication with different types
of patients, students, colleagues and
technicians.

dalidal) Ao gily Jundl) Jual gil) V- €Y

2.4.2 Use information technology in order to
develop professional practice
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2.4.3 Teach and assess the performance of the others
{e.g. students, staff and technicians}
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2.4.4 Assess himself and add to his knowledge by
continuous education
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2.4.5 Use different sources to get information and
knowledge
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24.6 Work in team and/or lead professional
colleagues and work teams
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2.4.7 Manage scientific meetings and manage time
efficiently
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1.1 Apply properly the principles of scientific research in the field of
1-1,1-9 Medical Biochemistry and related disciplines
1-2 Continuously add to his knowledge in the field of medical
1-8,1-13,1- biochemistry
14
1-3Provide students with a comprehensive background in of Medical
1-17 Biochemistry and Molecular Biology which IS necessary to
understand the basic knowledge of life sciences at the molecular
level
1-4 Master a wide range of professional skills in the field of Medical
1-2 Biochemistry using appropriate technological methods that serve
professional practice.
1-5 Apply of the analytical method and criticism of knowledge in the
1-3 field of Medical Biochemistry and related fields such as.
1-6 Integrate specialized knowledge in Medical Biochemistry and
1-10 Molecular Biology with related knowledge in medical field to find
suitable solutions for encountered problems
1-10 1-7 Show a deep awareness of the ongoing problems and modern
theories in the field of Medical Biochemistry and Molecular
Biology.
1-4, 1-10 1-8 Identify professional problems in Medical Biochemical labs and
find innovative solutions.
1-9 Develop new methods and tools of professional practice and
1-5 provide basic training on principles of Medical Biochemistry and
Molecular Biology
16 1-10 Use appropriate technological means related to Molecular Biology
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1-11 Communicate effectively and lead a team in different professional

1-11
contexts
1-12 Take decision in light of available information
1-7
1-13 Make use of available resources in labs and departments, develop
1-6 :
and work to find new resources
1-14 Develop community and conserve environment through awareness
1-15,1-1 .. . . . .
> 8 of safe practice in Medical Biochemistry laboratories
1-15 Behave with commitment to integrity and credibility and follow
1-16 the ethical code of medical practice
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Courses and codes

BIO
709

DNA: The
replicative process
& repair

BIO
710

RNA: Structure,
transcription and
posttranscriptional
modification

BIO
711

Protein synthesis:
translation and
posttranslational
modifications

BIO
712

Recombinant DNA
and Biotechnology

BIO
713

Regulation of gene
expression

BIO
701

Eucaryotic Cell
structure

BIO
702

Proteins:
composition &
structure,
Structure-function
relationship of
protein families

BIO
703

Enzymes:
classification,
kinetics, control




BIO
704

Carbohydrate
metabolism: Major
and special
pathways, and
their control.

BIO
705

Lipids: Utilization,
storage
metabolism of
special lipids

BIO
707

Amino Acids:
General pathways
and individual a.a.
metabolism

BIO
708

Metabolic
interrelations

BIO
709

Biochemistry of
peptide and steroid
hormones

BIO
715

Molecular cell
biology,
biotransformations
, the cytochrome
P-450

BIO
716

Iron and
HaemMetabolism,
Gas Transport and
PH Regulation

BIO
717

Digestion and
Absorption of
basic nutritional
constituents

BIO
718

Principles of
nutrition,
macronutrients and
micronutrients

BIO
720

Subcellular
fractionation-
Nutrition- and 3
out of the
following six
topics:
Biochemistry of
vision, of
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connective tissue,
of liver, of muscle
of nervous tissue,
and of adipose
tissue.

BIO
719

Practical:
Spectrophotometry
- Flame
photometry-
chromatography-
Electrophoresis-
Colorimetric
assays-
Competitive
binding assays
(RIA, ELISA
molecular Biology
techniques

thesis

Intellectual skills
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RNA: Structure,
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translation and
posttranslational
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modifications

BIO
712

Recombinant DNA
and Biotechnology

BIO
713

Regulation of gene
expression

BIO
701

Eucaryotic Cell
structure

BIO
702

Proteins:
composition &
structure,
Structure-function
relationship of
protein families

BIO
703

Enzymes:
classification,
kinetics, control

BIO
704

Carbohydrate
metabolism: Major
and special
pathways, and
their control.

BIO
705

Lipids: Utilization,
storage
metabolism of
special lipids

BIO
707

Amino Acids:
General pathways
and individual a.a.
metabolism

BIO
708

Metabolic
interrelations

BIO
709

Biochemistry of
peptide and steroid
hormones

BIO
715

Molecular cell
biology,
biotransformations
, the cytochrome
P-450

BIO
716

Iron and
HaemMetabolism,
Gas Transport and
PH Regulation

BIO
717

Digestion and
Absorption of
basic nutritional
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constituents

BIO
720

Subcellular
fractionation-
Nutrition- and 3
out of the
following six
topics:
Biochemistry of
vision, of
connective tissue,
of liver, of muscle
of nervous tissue,
and of adipose
tissue.

BIO
719

Practical:
Spectrophotometry
- Flame
photometry-
chromatography-
Electrophoresis-
Colorimetric
assays-
Competitive
binding assays
(RIA, ELISA
molecular Biology
techniques
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Professional skills
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Courses and codes

BIO 709

DNA: The replicative process & repair

B1O 710

RNA: Structure, transcription and posttranscriptional
modification

BIO 711

Protein synthesis: translation and posttranslational
modifications

BIO 712

Recombinant DNA and Biotechnology

B1O 713

Regulation of gene expression

BI1O 701

Eucaryotic Cell structure

B1O 702

Proteins: composition & structure, Structure-function
relationship of protein families

B10 703

Enzymes: classification, kinetics, control

BI1O 704

Carbohydrate metabolism: Major and special
pathways, and their control.

BI1O 705

Lipids: Utilization, storage metabolism of special
lipids

B1O 707

Amino Acids: General pathways and individual a.a.
metabolism

B10 708

Metabolic interrelations

B10 709

Biochemistry of peptide and steroid hormones

BI1O 715

Molecular cell biology, biotransformations, the
cytochrome P-450

BIO 716

Iron and HaemMetabolism,Gas Transport and PH
Regulation

BIO 717

Digestion and Absorption of basic nutritional
constituents

BIO 718

Principles of nutrition, macronutrients and
micronutrients

BI1O 720

Subcellular fractionation- Nutrition- and 3 out of the
following six topics: Biochemistry of vision, of
connective tissue, of liver, of muscle of nervous
tissue, and of adipose tissue.

BIO 719

Practical: Spectrophotometry- Flame photometry-
chromatography- Electrophoresis- Colorimetric
assays- Competitive binding assays (RIA, ELISA
molecular Biology techniques

Thesis




general skills

L®¢

9®¢

eee

cee
1e¢

ILOs

Courses and code

BI1O 709

DNA: The replicative process & repair

BIO 710

RNA: Structure, transcription and posttranscriptional
modification

BIO 711

Protein synthesis: translation and posttranslational
modifications

BIO 712

Recombinant DNA and Biotechnology

BIO 713

Regulation of gene expression

BIO 701

Eucaryotic Cell structure

BIO 702

Proteins: composition & structure, Structure-function
relationship of protein families

B10 703

Enzymes: classification, kinetics, control

BIO 704

Carbohydrate metabolism: Major and special pathways,
and their control.

B10 705

Lipids: Utilization, storage metabolism of special lipids

BIO 707

Amino Acids: General pathways and individual a.a.
metabolism

BIO 708

Metabolic interrelations

B10 709

Biochemistry of peptide and steroid hormones

BIO 715

Molecular cell biology, biotransformations, the
cytochrome P-450

BIO 716

Iron and HaemMetabolism,Gas Transport and PH
Regulation

BIO 717

Digestion and Absorption of basic nutritional
constituents

BIO 718

Principles of nutrition, macronutrients and
micronutrients

BIO 720

Subcellular fractionation- Nutrition- and 3 out of the
following six topics: Biochemistry of vision, of
connective tissue, of liver, of muscle of nervous tissue,
and of adipose tissue.

BIO 719

Practical: Spectrophotometry- Flame photometry-
chromatography- Electrophoresis- Colorimetric assays-
Competitive binding assays (RIA, ELISA molecular
Biology techniques

Thesis
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This course aims to enable students:

11

1.2

13

14

1.5

1.6

1.7

1.8
1.9

Describe and understand the structure, function and biochemical
importance of macro-, micronutrients, hormones and enzymes

describe and relate the metabolic pathways of macronutrients and
nucleotides

illustrate the contribution of the organs in metabolic process under
different physiological circumstances.

Identify and use biotechnology methods and tools and their clinical
implication in the field of Medical Biochemistry and Molecular
Biology

Describe structure and function of the subcellular structures e.g.
nucleus, mitochondria

Correlate  hereditary and acquired metabolic disturbances with
biochemical and molecular basis and understand their biochemical
laboratory and clinical implications

Apply analytical method and criticism of knowledge in medical
biochemistry and related fields
Interpret medical laboratory reports.

Practice practical, analytical skills necessary for proper detection of
ongoing provisional problems and find innovative solutions for them

1.10Act with integrity and credibility and follow the ethical code of

medical practice

1.11 Participate in community progress & assess and solve environmental

health problems

1.12Master wide range of skills and be aware of safe laboratory practice
1.13Take decision based according to availability of data
1.14Communicate with others and lead them properly with team spirit
1.15Continues education with addition to knowledge and transfer of this

knowledge and experience to the others
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By the end of the course the students should be able to:

1.

Describe the metabolic pathways of the main dietary
sources of energy: carbohydrates, fats and proteins, their
digestion absorption, their oxidation to release energy.
Illustrate the regulation of these pathways and the
integration of their metabolism.

Identify biochemical alteration in related metabolic
disorders

Illustrate the biochemistry of certain tissues like liver,
kidney, muscles, cartilage, bone and nervous system and
explain the role of vitamins and enzymes required for
catalysis of these processes, in addition to the deficiency
manifestation of each.

Describe the metabolism of theiﬁﬁajor minerals and trace
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elements their functions and alterations in metabolic
processes met with in the deficiency or excess of these
elements

7. Describe the components of some body fluids e.g. blood,
urine, milk, semen, CSF and sweat

8. Acquire knowledge about nucleic acid metabolism with
special emphasis on their role in protein synthesis

9. Describe the structure of DNA and RNA as well as the
processes of replication, transcription, translation,

10. discuss principles and techniques molecular biology and
their medical applications

11.L.ist the characteristics of the genetic code

12.1dentify various types of mutations and their relation to
genetic diseases and cancers.

13.Describe structure and functions of biological membranes
and their role in transport and in biochemical , clinical and
laboratory importance

14.Recall effect of his clinical practice on environment and
principles of environmental development and saving.

15.identify most recent advances, in selected areas relevant to
each subject

16.explain scientific background and function of laboratory
equipment and methods used in Medical Biochemistry and
Molecular Biology,

17. discuss different techniques and tools for searching the
scientific literature.

18.identify the basics of ethics and scientific, medico legal
aspects of health problems and clinical practice with special
emphasis on biomedical investigations.

By the end of the course the students should be able to:

1.

2.

3.

5.

Integrate various metabolic pathways together with their
regulation
Correlate metabolic role of certain organs (liver, kidney ,brain
and CNS) to function in health and disease
Search for primary and secondary scientific literature relevant
to a specific topic
Analyze and interpret the results of various medical
investigations related to Medical Biochemistry

Suggest accurately possible biochemical and /or
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8.

9.

10.

molecular investigations needed for diagnosis

Solve problems related to Medical Biochemistry and
Molecular Biology in a given case study report

Formulate hypotheses and design experiments to test these
hypotheses and carry out research studies

Take provisional decision based on knowledge in the field of
Medical Biochemistry

Plan for continuous development of performance in the field
of Medical Biochemistry and Molecular Biology

Evaluate of hazards in clinical practice, safety procedures.

1.

A

Perform various investigations and techniques related to
Medical Biochemistry efficiently

Use competently relevant laboratory equipment

Apply and Interpret results of basic techniques used in
molecular biological tests

4. Master numerical, graphical, statistical and other methods i
for analyzing experimental data. "'U,Le',d‘ €
5. Write up and interpret reports related to Medical Al
Biochemistry investigations
6. Formulate and write scientific papers in the area of Medical
Biochemistry and Molecular Biology
7. Apply safety measure in the laboratory
8. Use of technological methods to serve the professional
practice.
9. Plan for development of practice
1. Communicate properly with the staff members as well as
with each other.
2. Respect the rules of laboratory work
3. Work effectively as member or leader to team. i geall -2
4. Manage hisown learning, including time management Al

skills and learn effectively from a range of resources.

Use different teaching and evaluation methods to teach
others and give feedback on their performance.

Perform scientific meetings according to the available time.
Use various technological methods and tools to gain
information

Make use of available resources to learn independently and
continuously.
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9. Discuss and dialogue based on reasoning and evidence
10.Retrieve and compare properly the biochemical information

from a variety of sources

Subjects

lectures

practical

Total

% of total

DRl (s s

DNA: The replicative
process & repair

60

4.76

RNA: Structure,
transcription and
posttranscriptional
modification

60

4.76

Protein synthesis:
translation and
posttranslational
modifications

120

9.5

Recombinant DNA
and Biotechnology

60

4.76

Regulation of gene
expression

60

4.76

Eucaryotic Cell
structure

60

4.76

Proteins: composition
& structure, Structure-
function relationship of
protein families

60

4.76

Enzymes:
classification, kinetics,
control

60

4.76

Carbohydrate
metabolism: Major and
special pathways, and
their control.

120

9.5

Lipids: Utilization,
storage metabolism of
special lipids

120

9.5

Amino Acids: General
pathways and
individual a.a.
metabolism

120

9.5

Metabolic
interrelations

60

4.76

Biochemistry of
peptide and steroid
hormones

60

4.76

Molecular cell biology,

60

4.76

1




biotransformations, the
cytochrome P-450

Iron and Haem
Metabolism,Gas
Transport and PH
Regulation

60

4.76

Digestion and
Absorption of basic
nutritional constituents

60

4.76

Principles of nutrition,
macronutrients and
micronutrients

60

4.76

Subcellular
fractionation-
Nutrition- and 3 out
of the following six
topics: Biochemistry
of vision, of
connective tissue, of
liver, of muscle of
nervous tissue, and of
adipose tissue.

240

16

Spectrophotometry-
Flame photometry-
chromatography-
Electrophoresis-
Colorimetric assays-
Competitive binding
assays (RIA, ELISA
molecular Biology
techniques

240

100

1. lectures

Problem solving.

2.
3. Self-learning.
4.

Practical & clinical classes.
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To assess knowledge & intellectual skills.
To assess knowledge, intellectual skills &

General & transferable skills

To assess Practical & Clinical skills

Written examination
Oral examination

Practical examination
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Two written exam+ oral exam + practical exam at the end of the course G gl o

1- Written exam

a) First paper
b) Second paper
2- oral exam

3 practical exam

350
350
200
100
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Harper’s Biochemistry by: Murray, R K, Bender, DA., Botham, KM., -

Kennelly, PG., Rondwell, VW., Weil, PA : Harper's lllustrated dajle S
Biochemistry (28" edition), McGraw Hill companies, Inc. (2009)

Lippincott’s illustrated Biochemistry by Champe, PC., Harvey, RA., Ferrier, DR :

Lippincott's lllustrated Reviews: Biochemistry (4th edition), Lippincott 's

Williams &Wilkins (2008).

Periodical websites: www.clinchem.org dale G52z

Course Professor:
Prof. Dr. Mahasen Abd Elsattar

Signature & date:
Mahasen Abd Elsattar

Head of department:
Prof. Dr.Amal abou Elfadl

Signature & date:
Mahasen Abd Elsattar
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