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Part A:Introduction

| Program: Certificate Course| Class: B.Sc. II Year Year: 2023 Session:2023- 2024 |
| 1 [ Course Code ZOOL- 4T
IL 2 ! Course Title Biochemistry and Molecular Biology _n
3| Course Type L __Theory ]
|4 | Pre-requisite (if any) No
fﬂ Course Learning At the end of this course, the students will be able
| Outcomes * Understand the structure and biological significance of |
:‘ ' (CLO) carbohydrates, amino acids, proteins, lipids and nucleic acids.

regulation.

and nucleic acids.

the current scenario.

* Understand the concept of enzyme, its mechanism of action and

* Learn the preparation of models of peptides and nucleotides.
* Learn biochemical tests for amino acids, carbohydrates, proteins

|
{
|
|

e Develop an understanding of concepts, mechanisms and |
evolutionary significance and relevance of molecular biology in

* Understand the process of DNA replication, transcription and

l
‘I / translation,
.
6 | CreditVale 14— — o
| 7 | Total Marks Max. Marks: 50 Min Passing Marks: 17
Y = e——————————

Part B: Content of the Course

Total No. of Periods: 60

Topics

No. of i
Peroid

Biomolecules:

Amino Acids, Peptides, and Proteins- structure of amino acids, peptide bond,
Primary, secondary, tertiary and quaternary structure of proteins and their
biological functions. Carbohydrates- Biological roles of carbohydrates,
Structure of monosacharides- Hexoses and pentoses. Disacharides-Sucrose,
lactose, maltose. Storage and structural polysaccharides-Glycogen, starch and
cellulose. Lipids- Role of lipids in cellular architecture and functions.
Definition and classification of lipids. Structure and function of fatty acids,
triacylglycerols, phospholipids and sterols. Nucleic Acids- Role of nucleic
acids in living system. Composition of nucleic acids-the purine and
pyrimidine bases.

I1

Enzymes and Metabolic Pathways:

Enzyme - Nomenclature and classification, general properties, specificity,
cofactors, isozymes and mechanism of enzyme action. Protein metabolism-
Transamination and deamination, Urea cycle. Carbohydrate metabolism-
Glycolysis,  gluconeogenesis, Cori-cycle, TCA cycle, HMP shunt,
glycogenolysis & glycogenesis (Glycogen synthesis) . Lipid Metabolism-
Mobilization of triglycerides, metabolism of glycerol, B-oxidation of fatty
acids, Ketogenesis and significance.

12




Structure of chromosomes, Nucleic acids and DNA replication:
Structure of nucleic acids- Structure of DNA, forms of DNA, supercoiling of
DNA, Nucleosomes, Histones, Structure of chromatin, chromosomes,
packaging of DNA in the nucleus. Structure of RNA- Ribosomal RNA
I (rRNA), Transfer RNA (tRNA), Messenger RNA (mRNA), Noncoding 12
RNA. DNA replication- Chemistry of DNA replication, enzymes involved,
Unit of replication, replication origin and replication fork, accuracy during
flow of genetic information, proof reading activity; Comparison of
replication in prokaryotes and eukaryotes.

Central dogma, RNA transcription, RNA processing: Central Dogma of
Molecular Biology. Trancription (RNA Synthesis) - DNA-dependent RNA
polymerases, sigma factor, bacterial promoters, the three stages of RNA
synthesis- initiation, elongation and termination, rho dependent and rho-
independent termination. Transcription in eukaryotes. RNA processing-
splicing of hnRNA into mRNA, 5’-capping and 3’-polyadenylation of
mRNA, differential RNA Processing, rRNA and tRNA modifications and
processing.

IV 12

Vv Ribosomes and Translation (Protein Synthesis): Structure and types of
Ribosome. Genetic Code- triplet codons, Wobble base, synonymous codons, 12
degeneracy of codons, missense-, nonsense- and frame shift mutations.
Translation- protein synthesis in Prokaryote and its comparison with
eukaryote., Aminoacylation of tRNA, initiation, elongation, peptide bond
formation, translocation, termination, recycling of ribosome. Regulation of |
protein synthesis and codon bias - Post-translational modifications and
processing of proteins.

Keywords: Biomolecules, biochemical pathways, Metabolism, Central dogma, Nucleic acids,
chromosome, DNA replication, RNA Synthesis (Transcription), Protein Synthesis
(Translation), Genetic code.

Part C - Learning Resource

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H.
Freeman & Company (New York), ISBN: 13: 978-1-4292-3414-6 / ISBN:10-14641-0962-1.
. Berg, J.M.; Tymoczko, J.L. and Stryer, L. (2012) Biochemistry (7th edition) Freeman.
3. Conn, E.E.; Stumpf, P.K.; Bruening, G. and Doi, R.H. (2006) Principles of Biochemistry
(Sth edition) Wiley.
4. Stryer, Lubert (1981) Biochemistry, 2™ Edition. W. H. Freeman and Company, New York.
5. Watson, J.D. ef al. (2013) Molecular Biology of the Gene (7th edition) CSHL Press Pearson.
6. Karp, G. 2010. Cell and Molecular Biology: Concepts and Experiments. 6th Edition, John
Wiley & Sons. Inc.
7. Walter, P. (2007) Molecular Biology of the Cell (5th edition) Garland Science.
8. Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, and Peter
Walter(2002) Molecular Biology of the Cell, 4™ edition. New York: Garland Science.
9. Harvey Lodish, Arnold Berk, Paul Matsudaira, Chris A. Kaiser, Monty Krieger,

\\X/ |



Freeman(2003) Molecular Cell Biology, 5" edition. W. H. & Company.
g

Online resources (Try to include similar course available on SWAYAM/NPTEL/CEC etc.)
https://onlinecourses.nptel.ac.in/noc20_cy10/preview
https://www.classcentral.com/course/swayam-biochemistry-iitm—22920

https://onlinecourses.swayam2.ac.in/cec20_mal3/preview
https://www.classcentral.com/course/swayam-molecular-biology—1 9952

Part D: Assessment and Evaluation
University Exam (UE) : Maximum Marks: 50

DECLARATION

This is to certify that the syllabus is framed by the central board of study (Zoology) as per
the guidelines of the department of higher education, Chhattisgarh government.

1. Dr. K. R. Sahu - Chairman -
Assistant Professor, Govt. Pandit Madhav Rao Sapre College, Pendra Road 'P.}Q/

2. Dr. Ajit Hundet - Member -
Professor, Govt. D. B. Girls College, Raipur

3. Dr. Prem Prakash Singh - Member - ﬁ\rw ﬁ(w &{L
Professor, Govt. College, Kusmi, Balrampur 12| 66 ] ned™

4. Dr. Shubhada Rahalkar . Member - 6“/‘3\0 Jr\a/u'“m»b_ Y
Professor, Govt. Bilasa Girls P. G. College, Bilaspur S AR b

\
5. Dr. Anil Kumar Shrivastava - Member - f&/

Professor, Govt. V. Y. T. P. G. Autonomous College, Durg

6. Dr.R. K. Tamboli - Member -
Assistant Professor, Kirodimal Govt. Arts & Science College, Raigarh

7. Dr. Parmita Dubey - Member -
Assistant Professor, Govt. J. Y. Chhattisgarh College, Raipur

8. Dr. Shashi Gupta - Member -
Assistant Professor, Govt. Nagarjuna P. G. College of Science, Raipur

9. Dr.L.P. Miri - Member = Lr«»/
Assistant Professor, Govt. J.P. Verma P. G. Arts & Commerce College, Bilaspur

10. Dr. Rajesh Kumar Rai - Member - ’M
- 6,),2“_

Assistant Professor, Govt. Mahamaya College, Ratanpur, Bilaspur \%? ’
5 %,
11. Dr. Hema Kulkarni = Member } /‘bx &\ L

Assistant Professor, Shahid Domeshwar Sahu Govt. College, Jamgaon R. Dist -Durg

Date : 13.06.2022.



