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F.Y.B.Sc.
Course Title:  Evolution: Biomolecules to Multicellularity
Course Code: USLSC4501CR1
Credits: Theory (3) =45
No | Course Objectives
This course aims to:
1 [ Explain how life might have originated on earth.
2 | Introduce fundamental chemical processes and interactions that prevail in living
systems.
3 | Describe Darwin’s theories and how the principles of natural selection can lead to
speciation.
4 | Familiarize the students with biological molecules that are crucial for the
maintenance of structure / function in an organism.
C | Course Outcomes Bloom’s Taxonomy
O | On completing the course, the learner will be able to: Level (BT level)
1 | Understand and explain the theories of origin of life, from | Remembering
creation myths to biochemical theories; Comprehend the
basics of evolution, from pre-Darwin ideas to
macroevolution and speciation.
2 | Discuss the structure of water in relation to its suitability Understanding
as a biological solvent; Understand the concept of pH
and buffers and solve simple problems based on them.
3 | . Draw the structures and write basic reactions of simple Applying
sugars, amino acids, lipids and nucleotides and apply
them to chemical processes and interactions that prevail
in living systems; Identify the bonds that play a vital role
in determining the structure of macromolecules.
4 | Recognize biomolecules (carbohydrates, lipids, amino Analyzing
acids, proteins and nucleotides); Classify molecules
based on different criteria; comprehend their function in
living systems.
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UNIT [Lectures
I volution 15
A |Origin of life: 7
1. Theories of origin of life: Overview of Creation myths/ Divine
creation;
Spontaneous generation; Cosmozoic hypothesis; Steady state;
Biochemical origin
2. Biochemical theories: Origin of macromolecules; Miller’s
experiment; RNA world
3. Origin of cells: Protocells; Coacervates; Microspheres;
Prokaryotes, Eukaryotes
B [Concepts in Evolution: 8
1. Pre Darwinian ideas; Darwin’s theory of natural selection,
evidences and objections
2. Evidences for evolution
3. Speciation: Concept of species: Physiological species, biological
species
4. Evolutionary species; Significance of speciation
5. Speciation and macroevolution: Allopatric, sympatric, and
parapatric
II [Biomolecules - I 15
A [Types of bonds and interactions within molecules 1
B [Physiological Role of Water: 4
1. Structure of water
2. Dissociation and Ionic Product
3. lonic interactions with water
4. Water as a universal solvent in living systems
5. Concept of pH and Buffers
6. Buffering systems in a living cell
C |Carbohydrates: 5
1. Classification and structure of carbohydrates
2. Monosaccharides: a) Aldoses and Ketoses b) C3 to C6 sugars
(one example each)
3. Disaccharides: Maltose, Lactose, Sucrose, Cellobiose
4. Polysaccharides: Starch, Glycogen & Cellulose
5. Properties and reactions of Glucose and Fructose:
a) Isomerism b) Oxidation & Reduction c) Esterification
d) Glycoside formation
D [Lipids: 5
1. Bloor’s classification of lipids
2. Simple lipids
3. Complex lipids
4. Derived lipids
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5. Fatty acids: Types, nomenclature and properties (up to C18)

I iomolecules - IT 15
A |Amino acids and Proteins: 10
1. Classification and structure of amino acids; Concept of iso-electric
pH

2. Chemical reactions with acid/alkali, Ninhydrin, Sanger’s reaction

3. Classification of proteins based on function and shape

4. Protein Structure: ‘

a. Primary structure and the concept of ‘N’ and ‘C’ terminal

b.. Peptide bond formation; Characteristics of peptide bond

c. Secondary structures: a helix, B sheet, random coils

d. Tertiary and quaternary structure with a mention of protein
3D structure determination methods and Ramachandran plot

B [Nucleic Acids: 5
1. Structure of nucleosides and nucleotides
2. Structure of a polynucleotides
3. Forms of DNA: ‘A’, ‘B’ and ‘Z’ DNA
4. Types of RNA: mRNA, tRNA, rRNA, snRNAs
5. Differences between DNA and RNA
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Evaluation (Theory, USLS4501CR1): Total marks for the course - 100

I. Formative Assessment ‘for’ Learning

(Continuous Internal Assessment - CIA to improve learning)

CIA - 40 marks

CIA 1: Written test (Objectives, short question not more than 5SM each) - 20 marks

CIA 2: Assignment/ Essay/ Infographics/ Presentation/ Survey/ Test/ Short Videos

- 20 marks

II. Summative Assessment ‘of” Learning

(Focus on outcomes, quantitative data for outcomes of instruction)

End Semester Examination - 60 marks

(One question from each unit for 20 marks, with internal choice.

Total marks per question with choice 30 - 40 marks)

Distribution of Bloom’s Taxonomy levels for the course assessment:

Learning | Remembering |Understanding] Applying | Analyzing | Evaluating | Creating
Levels

Percentage up to 30% up to 30% [up to 20%| up t020% - -
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