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INTRODUCTION TO BIOMOLECULES

Exploring the Fundamental Elements of Life

@ WHAT ARE BIOMOLECULES?

Biomolecules are organic molecules vital for life, essential in various
cellular processes.

@ FOUR MAIN TYPES

Biomolecules are classified into proteins, nudeic acids, carbohydrates,
and lipids, each with unique functions.

BUILDING BLOCKS OF LIFE

They serve as the foundational components for all living organisms,
necessary for structure and function.

METABOLIC PROCESSES
Biomolecules play a significant role in metabolic pathways, fadilitating

energy production and consumption.

They function as enzymes, speeding up reactions, and as hormones,
regulating physiological processes.

Biomolecules contribute to the cellular structure, providing support and
shape to cells and tissues.

Nudleic acids, such as DNA and RNA, store and transfer genetic
information essential for heredity.



EXPLORING MAJOR
BIOMOLECULE TYPES STORAGE AND

Fats and oils are essential for
energy storage and forming

CARBOHYDRATES: cell membranes, protecting
ENERGY SOURCES cells.

Sugars and starches serve as

NUCLEIC ACIDS: GENETIC primary energy sources and
BLUEPRINTS provide structural support to
PROTEINS: BUILDING DMA and RNA are crucial for cells.
BLOCKS OF LIFE storing and transmitting
Composed of amino acids, genetic information across
proteins perform diverse generations.

functions wvital for cellular

ProcCesses.




;1 ~ | PRIMARY STRUCTURE

The linear sequence of amino acids in a
peptide chain, dictated by genetic code.

% TERTIARY STRUCTURE

The overall 3D conformation of a single
polypeptide chain due to interactions among
side chains.

P
b SECONDARY STRUCTURE

Regions where the polypeptide folds into
alpha-helices and beta-sheets, held together
by hydrogen bonds.

QUATERNARY STRUCTURE

The assembly of multiple polypeptide
subunits into a functienal protein complex.

PROTEIN STRUCTURE
LEVELS

An Overview of the Four Levels of Protein
Structure



DIVERSE FUNCTIONS OF PROTEINS

Understanding Protein Roles and Examples

Enzymatic Activity Amylase
Transport Hemoglobin

Structural Support Collagen
Signaling Insulin

Defense Antibodies



UNDERSTANDING THE STRUCTURE OF NUCLEIC ACIDS

Exploring the Differences Between DNA and RNA

group, sugar, and nitrogenous base.

NITROGENOUS

Adenine, Thymine, Cytosine,
Guanine are in DNA; Uradil replaces
Thymine in RNA

PHOSPHATE GROUP
E The phosphate group links
nudeotides together, forming the
backbone of DNA and RNA.

DNA is a double-stranded helix,
crucial for genetic information
storage.

DNA contains deoxyribose; RNA
contains ribose, affecting their
structure and function.

RNA is single-stranded, playing a
vital role in protein synthesis.



CHEMICAL FORMULA

Monosaccharides follow Cn(H20)n
formula; polysaccharides are linked
by glycosidic bonds.

MONOSACCHARIDES

Simple sugars, building blocks of
carbohydrates, e.g., glucose and
fructose.

CARBOHYDRATE
STRUCTURES EXPLAINED

Understanding Carbohydrate Classification

DISACCHARIDES

Formed by two monosaccharides, e.g.,
sucrose and lactose; essential in

energy supply.

POLYSACCHARIDES

Long chains of monosaccharides;
include starch, glycogen, and cellulose
for storage and structure,



FUNCTIONS OF CARBOHYDRATES

Summary of Carbohydrate Functions

Energy Source Glucose

Energy Storage Glycogen

Structural Component Cellulose

Cell Recognition Glycoproteins




STRUCTURE AND CHARACTERISTICS OF LIPIDS

Understanding the diverse structures of lipids

FATTY ACIDS
Fatty acids are key components of lipids, dassified as saturated (single bonds) or unsaturated (double bonds).

£} TRIGLYCERIDES
Triglycerides consist of one glycerol molecule linked to three fatty adds, serving as a major energy storage form.

E) pHosPHoLIPIDS
Phospholipids are composed of glycerol, two fatty acids, and a phosphate group, crudial for forming cell membranes.

[} steroins
Steroids, such as cholesterol, have a distinctive structure of four fused carbon rings, influencing fluidity in membranes.

Lipids are primarily nonpolar molecules that are insoluble in water, contributing to their unique biological roles.




Biomolecules are essential for life,
induding proteins, nucleic adids,
arbohydrates, and lipids.

CARBOHYDRATES: ENERGY
SOURCE

Carbohydrates provide energy and
structural support, vital for cellular
functions.

SUMMARY OF BIOMOLECULES

Key Takeaways and Discussion Points
UNIQUE STRUCTURES AND PROTEINS: VERSATILE ROLES
FUNCTIONS Proteins play diverse roles in biological
Each biomolecule type has a distinct systems; their structure is crudial for
structure that directly influences its their functions.
specific function.
LIPIDS: ENERGY STORAGE BIOTECHNOLOGICAL
Lipids are key for energy storage and APPLICATIONS
forming cellular membranes. Manipulating biomolecules can lead to

advancements in biotechnology and
medicine.

Nucdieic acids are responsible for
storing and transferring genetic
information.

Understanding biomolecule
dysfunction is critical for addressing
various diseases.
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