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Department of Life Science

School of Science

University of Management & Technology

	CH-312: Biochemistry-I
Outcome Based Education (OBE)

	LectureSchedule
	Tuesday (09:30 – 10:45) 2S-29
Wednesday (12:30 – 01:45)2S-42
	Semester
	Fall 2024

	Pre-requisite
	-
	CreditHours
	3

	Instructor(s)
	Fatima Tahir
	Contact
	Fatima.tahir@umt.edu.pk

	Office
	1S-21 
	OfficeHours
	
Display on office door

	Program Learning Outcomes (PLOs)
	Upon successful completion of BS (Biochemistry) program:
PLO 1.  The graduates should be able to describe the structure and function of biological molecules in various process including metabolism, signaling pathways and bioenergetics. They should be well familiar with the role of biomolecules in the fields of nutrition, environment, health care, agriculture, forensics and industry.

PLO 2. Graduates should be familiar with scientific methodology, hypothesis generation and testing, design and execution of experiments and develop the ability to think logically/ critically and to read and analyze scientific literature. 
PLO 3. Graduates should have strong oral and written communication skills developed through presentations, assignments, thesis, project reports and seminars. 

PLO 4. Graduates should be proficient in good laboratory practices and able to explain the theoretical basis and practical skills commonly used in the field. 

PLO 5. Graduates should possess sound ethical behavior and apply good scientific practices in all aspects of their profession. 

PLO 6. Graduates should be able to apply their knowledge to address the challenges in industry and academia.

	Course Learning Outcomes (CLOs)
	Upon completion of the Amino Acids, Proteins and Nucleic Acids course, the students should be able to:
CLO 1.
Analyze the structure and function of amino acids, proteins, and nucleic acids, and explain their roles in various biological processes. 
CLO 2. 
Apply scientific methodology to formulate hypotheses, design experiments, and critically evaluate scientific literature related to amino acids, proteins, and nucleic acids.

CLO 3. 
Communicate scientific information effectively through oral and written presentations, assignments, and reports related to amino acids, proteins, and nucleic acids.

CLO 4.
Apply knowledge of amino acids, proteins, and nucleic acids to analyze and solve problems related to nutrition, environment, health care, agriculture, forensics, and industry.

	Course Content
	The detailed week-wise breakup of course contents is given at the end of the document: 

Amino Acids:Introduction, classification, properties of amino acids.Effcet of pH on the ionization of amino acid side chains, Acid – base behaviour of amino acids, Titration curves of amino acids, Identification ofaminoacids bydifferentmethods.Biological roleof standard and non-standard aminoacids.

Proteins: Introduction to proteins and its types, Structural organization of proteins,Proteinfolding denaturation andrenaturation, protein functions.
Nucleic acids: Brief introduction of nucleic acids, Composition and structure of DNA &RNA, Types of DNA and RNA, Function of the DNA & RNA, Compaction of DNA innucleus,ExtranuclearDNA

	Learning Resources
	Text Books
	1- Biochemistry by Donald Voet, Judith G. Voet, and Charlotte W. Pratt, 5th Edition, John Wiley & Sons.

2- Biochemistry by Jeremy M. Berg, John L. Tymoczko, and LubertStryer, 8th Edition, W. H. Freeman and Company.

3- Biochemistry by Mary K. Campbell and Shawn O. Farrell, 9th Edition, Cengage Learning.

4- Biochemistry: A Short Course by John L. Tymoczko, Jeremy M. Berg, and LubertStryer, 3rd Edition, W. H. Freeman and Company.



	
	Reference Books
	1- Lehninger Principles of Biochemistry, by David L. Nelson and Michael M. Cox, 7th Edition, Macmillan International Edition.

2- Biochemistry, by Biochemistry. Jeremy M. Berg, John L. Tymoczko, LubertStrye, 8th Edition, Palgrave MacMillan.

	Teaching Kits
	All didactic material will be shared on:

· PowerPoint slides and book shared on LMS

	Grading Policy
	· Assignments                     05%

· Quizzes                              20%

· Midterm                            25%

· Presentation                     10%
· Final                                  40%


COURSE CALENDER
	Date

(DD-MM-YYY)
	Week
	Topic
	CLOs

	15-10-2024
	1
	Introductiontoaminoacidsandtheirstructure

Polypeptides;Isomerism, Zwitterions
	1

	17-10-2024
	
	
	

	

	22-10-2024
	2
	Classification of amino acids; acid-base properties ofaminoacids, Opticalactivityof aminoacids;
	1

	24-10-2024
	
	
	

	29/31-10-2024
	3& 4
	Isoelectric point(pI) ;separation and purification of amino acids; Identificationofaminoacidsbydifferentmethods;chemicalandenzymatic reactions of aminoacids
	1 & 2

	5/7-11-2024
	
	
	

	12-11-2024
	5
	Introductiontoproteins,classification;Structureandfunctionofproteins, Physicaland chemicalproperties;Conjugatedproteins
	1

	14-11-2024
	
	
	

	19/21-11-2024
	6& 7
	Primary, secondary, tertiary and quaternary  structure determination;
	2

	26/28-11-2024
	8
	Proteindenaturationandfolding;Interactionsofproteinswithother molecules
	2

	Mid Term

	3-12-2024
	9
	Isolation,purificationandcharacterizationofproteins
	

	5-12-2024
	10
	Advanced techniques for protein isolation
	4

	10/12-12-2024

17/19-12-2024
	11, 12
	ProteinFunction, Reversiblebindingofprotein toa ligand
	2 & 3

	24-12-2024
	13
	Oxygen binding proteins
	1 & 4

	27-12-2024
	14
	Functioning of immunoglobulins, actin, myosin andmolecularmotors
	1, 2 & 4

	31-12-2024
	15
	Techniques involved in protein purification and analysis
	4

	2-1-2025
	
	
	

	7-1-2025
	16
	Basicsofnucleotidesand nucleicacids
	1 & 3

	9-1-2025
	
	
	

	14-1-2025
	17
	Nucleic acid structure
	1

	16-1-2025
	
	
	

	21-1-2025
23-1-2025
	18
	Nucleic acid chemistry, other functions of nucleotides
	1 

	Finals
	


Mapping of CLOs to the PLOs:

	PLO’s
	CLO 1
	CLO 2
	CLO 3
	CLO 4

	1. The graduates should have a comprehensive understanding of the principles and practices of basic biotechnology including aquatic, agriculture, health, environment, and industrial biotechnology.
	✔
	
	
	✔

	2. Graduates should be familiar with scientific methodology, hypothesis generation and testing, design and execution of experiments and develop the ability to think logically/ critically and to read and analyze scientific literature.
	
	✔
	
	

	3. Graduates should have strong oral and written communication skills developed through presentations, assignments, thesis, project reports and seminars.
	
	
	✔
	

	4. Graduates should be proficient in good laboratory practices and able to explain the theoretical basis and practical skills commonly used in the field.
	
	
	
	

	5. Graduates should possess sound ethical behavior and apply good scientific practices in all aspects of their profession.
	
	
	
	

	6. Graduates should be able to apply their knowledge to address the challenges in industry and academia.
	
	
	
	✔


Mapping of CLOs to Direct Assessments
	CLOs▼
	Quiz 1
	Quiz 2
	Quiz 3
	Quiz 4
	Quiz 5
	Quiz 6
	Quiz 

7
	Asgn
	ppt
	Mid Exam
	Final Exam

	1
	✔
	✔
	
	
	
	
	
	
	
	✔
	✔

	2
	
	
	✔
	✔
	✔
	
	
	
	
	✔
	✔

	3
	
	
	
	✔
	✔
	✔
	
	✔
	
	✔
	✔

	4
	
	
	
	
	
	✔
	✔
	
	✔
	✔
	✔


