Davao del Sur State College
Brgy. Matti, Digos City, Davao del Sur

CHEM 602
BIOCHEMISTRY
LECTURE

PO S

www.dssc.edu.ph n @DSSCOfficial NN president@dssc.edu.ph




TABLE OF CONTENTS

TITLE PAGE
TABLE OF CONTENTS
PREFACE

Module 1: Biochemistry and The Organization of Cells

Module Overview
Activity
Analysis

Introduction to Biochemistry

Chemical Foundations of Biochemistry
Functional Groups Important in Biochemistry
The Living Cell

Water: The Solvent for Biochemical Reactions
Hydrogen Bonds

Acids and Bases

pH

Application

Assessment

Module Summary

Closure

Module 2: Amino Acids and Peptides
Module Overview

Activity

Analysis

Structure and Properties of Amino Acids
The Peptide Bond

Formation of Peptide Bond

Small Peptides with Physiological Activity
Application

Assessment

Module Summary

Closure

Module 3: The Three Dimensional Structure of Proteins

Module Overview

Activity

Analysis

Protein Structure and Functions
Primary Structure of Proteins
Secondary Structure of Proteins
Tertiary Structure of Proteins
Denaturation and Refolding
Quaternary Structures of Proteins

PAGE

i

—_— e

OO0 OO0 I WL Whnh W W — —

16
16
16
16
16
17
18
20
23
25



Application
Assessment
Module Summary
Closure

Module 4: Enzymes

Module Overview

Activity

Analysis

Rate of Enzyme Catalyzed Reaction
Order of the Reaction
Enzyme-Substrate Binding
Michaelis-Menten Approach to Enzyme Kinetics
Enzyme Inhibition

Application

Assessment

Module Summary

Closure

Module 5: Lipids

Module Overview

Activity

Analysis

Definition of Lipids

Chemical Nature of Lipids

Biological Membranes

The Fluid-Mosaic Model of Membrane Structure
Lipid Soluble Vitamins and Their Functions
Application

Assessment

Module Summary

Closure

Module 6: Nucleic Acid

Module Overview

Activity

Analysis

Levels of Structure in Nucleic Acids
Components of Nucleotides
Polymerization of Nucleotides
Structure of DNA

Denaturation of DNA

The Principle Kinds of RNA and Structure
Roles of RNA

Application

Assessment

Module Summary

Closure

Module 7: DNA Replication and RNA Transcription

27
27
27
27

28
28
28
28
28
29
30
31
34
37
37
38
38

39
39
39
39
39
40
43
46
47
49
49
50
50

51
51
51
51
51
52
54
54
55
56
56
57
57
57
57

58



Module Overview

Activity

Analysis

The Flow of Genetic Information of the Cell
Replication of DNA

Proteins Required for DNA Replication
Overview of Transcription (Synthesis of RNA)
Transcription in Eukaryotes

Application

Assessment

Module Summary

Closure

Module 8: Carbohydrates

Module Overview

Activity

Analysis

Structure and Stereochemistry of Sugars
Some Important Oligosaccharides
Structure and Functions of Polysaccharides
Application

Assessment

Module Summary

Closure

APPENDICES
1. Course Syllabus

58
58
58
58
59
61
64
67
68
68
68
68

69
69
69
69
69
74
76
79
79
79
79

80



PREFACE

This instructional material was developed to support the teaching and learning of Biochemistry
using an outcomes-based approach. It serves as a guide for students in understanding the

fundamental concepts of biochemistry.

The course covers the structure, properties, functions, and biological significance of major
biomolecules, including carbohydrates, proteins, lipids, amino acids, enzymes, and nucleic
acids. It also introduces the major biochemical pathways that regulate cellular processes and
metabolism, providing students with a strong foundation in the molecular basis of life. Relevant
examples and recent developments in biochemistry are incorporated to demonstrate the

application of biochemical principles to environmental, biological, and health-related fields.

The contents of this instructional material are aligned with the intended course outcomes. By
the end of the course, students are expected to identify the structure, function, and importance
of biomolecules; explain the relationships among biochemical pathways; demonstrate essential
techniques in handling biomolecules; and apply recent advances in biochemistry to real-world
situations. Each lesson includes discussions, illustrations, and learning activities designed to

promote critical thinking, scientific inquiry, and meaningful learning.

It is hoped that this instructional material will serve as a useful resource for both students and
instructors in achieving the desired learning outcomes. While every effort has been made to
ensure the accuracy and relevance of its contents, constructive comments and suggestions are

welcome for the continuous improvement of future editions.
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