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Chapter

1BIO F111

General Biology

Introduction:

Biology Today

2016 Pearson Education, Inc.


	
Textbook

Simon, E.J. et. al. Campbell Essential Biology with Physiology
(5th edition). Noida: Pearson India Education Services Pvt. Ltd.,
2016

2016 Pearson Education, Inc.


	
Course Outline:

Living systems and their properties;

biochemistry and cell biology;

primary biochemical/metabolic pathways;

introductory genetics; introductory genetics;

biotechnology and its applications;

basic human physiological processes

2016 Pearson Education, Inc.


	
Evaluation Scheme

2016 Pearson Education, Inc.


	
2016 Pearson Education, Inc.


	
Biology and Society: An Innate Passion for Life

Most of us have an inherent interest in life, an inborn
curiosity of the natural world that leads us to explore and study
animals and plants and their habitats.

2016 Pearson Education, Inc.


	
Biology for Engineers

2016 Pearson Education, Inc.


	
Figure 1.0-1

Why Biology Matters


	
Biology and Society: An Innate Passion for Life

Life is relevant and important to you, no matter your background
or goals.

2016 Pearson Education, Inc.


	
The Scientific Study of Life

Biology is the scientific study of life. But

what is a scientific study and

what does it mean to be alive?

2016 Pearson Education, Inc.


	
The Process of Science

This basic human drive to understand our natural world is
manifest in two main scientific approaches:

discovery science, which is mostly about describing nature,
and

hypothesis-driven science, which is mostly about explaining
nature. explaining nature.

2016 Pearson Education, Inc.


	
Discovery Science

Recorded observations are called data, and data are the items of
information on which scientific inquiry is based.

This dependence on verifiable data

demystifies nature and demystifies nature and

distinguishes science from supernatural beliefs.

2016 Pearson Education, Inc.
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Discovery Science

Science can neither prove nor disprove that angels, ghosts,
deities, or spirits, whether benevolent or evil, cause storms,
eclipses, illnesses, or cure diseases, because such explanations
are not measurable and are therefore outside the bounds of science.
of science.

2016 Pearson Education, Inc.


	
Science vs Pseudo-science

2016 Pearson Education, Inc.
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Non-science

2016 Pearson Education, Inc.


	
Discovery Science

Verifiable observations and measurements are the data of
discovery science.

Charles Darwins careful description of the diverse plants and
animals he observed in South America is an example of discovery
science.

Jane Goodall spent decades observing and Jane Goodall spent
decades observing and recording the behavior of chimpanzees living
in the jungles of Tanzania.

2016 Pearson Education, Inc.


	
Figure 1.2


	
Hypothesis-Driven Science

The observations of discovery science motivate us to ask
questions and seek explanations.

As a formal process of inquiry, the scientific method consists
of a series of steps that provide a loose guideline for scientific
investigations. loose guideline for scientific investigations.

2016 Pearson Education, Inc.


	
Figure 1.3-s5
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Theories in Science

But what really advances science are new theoriesthat tie
together a number of observations that previously seemed
unrelated.

The cornerstones of science are the explanations that apply to
the greatest variety of phenomena.that apply to the greatest
variety of phenomena.

2016 Pearson Education, Inc.


	
Theories in Science

People like Isaac Newton, Charles Darwin, and Albert Einstein
stand out in the history of science not because they discovered a
great many facts but because their theories had such broad
explanatory power.

2016 Pearson Education, Inc.


	
Theories in Science

For example, these are two hypotheses.

1. White fur is an adaptation that helps polar bears survive in
an Arctic habitat.

2. The unusual bone structure in a hummingbirds wings is an
evolutionary adaptation that provides an advantage in gathering
nectar from flowers.an advantage in gathering nectar from
flowers.

2016 Pearson Education, Inc.


	
In contrast, the following theory ties together those seemingly
unrelated hypotheses:

Adaptations to the local environment evolve by natural
selection.

2016 Pearson Education, Inc.
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Write a one-sentence

summary of the results

presented in the graph
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Heart attack

patients

Nonheart-attack

patients

Data from: P. M. Clifton et al., Trans fatty acids in adipose
tissue

and the food supply are associated with myocardial
infarction.

Journal of Nutrition 134: 874879 (2004).
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Revise and repeat

2016 Pearson Education, Inc.

Observation Question Hypothesis Prediction Experiment


	
BIO F111: Chapter 1 (contd)

2016 Pearson Education, Inc.


	
MCQ

Art, theology, and philosophy are nonsciencesbecause they

A. are not worthwhile fields of study.B. are basically untrue.B.
are basically untrue.C. deal with things that cannot be tested by
the scientific method.D. are bodies of knowledge too small to
qualify as science.

2016 Pearson Education, Inc.


	
Todays Objectives: The Nature of Life

What is life?

[The phenomenon of life seems to defy a simple, one-sentence
definition.]

What distinguishes living things from nonliving
things?things?

2016 Pearson Education, Inc.


	
The Properties of Life

Which property of life (from the ones given below) is being
represented in each of the pictures given in the next two
slides.

Energy processing

Response to the environment Response to the environment

Regulation

Evolution

Growth and Development

Reproduction

Order

2016 Pearson Education, Inc.


	
Figure 1.4-1

(a) (b)

(c) (d)


	
Figure 1.4-2

(f)

(e) (g)


	
Life in Its Diverse Forms

The diversity of known lifeall the species that have been
identified and namedincludes

at least 290,000 plants,

52,000 vertebrates (animals with backbones), and

1 million insects (more than half of all known forms 1 million
insects (more than half of all known forms of life).

2016 Pearson Education, Inc.


	
Grouping Species: The Basic Concept

To make sense of nature, people tend to group diverse items
according to similarities.

A species is generally defined as a group of organisms that

have the potential to interbreed with one another in have the
potential to interbreed with one another in nature to produce
healthy offspring.

2016 Pearson Education, Inc.


	
Grouping Species: The Basic Concept

Taxonomy, the branch of biology that names and classifies
species, is the arrangement of species into a hierarchy of broader
and broader groups.

Also see Section 20.1 The Classification of Also see Section
20.1 The Classification of Organisms (Chapter 20) from RB1.

2016 Pearson Education, Inc.


	
Domain,

Kingdom,

Phylum,

Class,

Order,

2016 Pearson Education, Inc.

Order,

Family,

Genus,

SpeciesPanthera

pardus


	
Dear King, Please Cancel Order For Giant Structures"

2016 Pearson Education, Inc.


	
Binomial System of Nomenclature

Carolus Linnaeus (1707-1778):

A poet or a naturalist?

2016 Pearson Education, Inc.

Physalis annua ramosissima, ramis angulosis glabris, foliis
dentato-serratis

Physalis angulata


	
Two Latin words:

- Genus

- species or specific epithet

2016 Pearson Education, Inc.

- species or specific epithet

e.g. Homo sapiens or Homo sapiens


	
MCQ

As we go from species to kingdom in a taxonomic hierarchy, the
number of common characteristics

(a) will decrease

(b) will increase

(c) remain same

(d) may increase or decrease

2016 Pearson Education, Inc.


	
MCQ

Two organisms are present in the same class but not in the same
family. They may belong to same

(a) genus

(b) species

(c) order

2016 Pearson Education, Inc.


	
The Three Domains of Life

The three domains of life are

1. Bacteria,

2. Archaea, and

3. Eukarya.

Bacteria and Archaea have prokaryotic cells (no nucleus or
well-defined organelles).

Eukarya have eukaryotic cells (contain nucleus and well-defined
organelles).

2016 Pearson Education, Inc.
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Figure 1.7
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The Three Domains of Life

The Domain Eukarya in turn includes three smaller divisions
called kingdoms:

1. Kingdom Plantae,

2. Kingdom Fungi, and

3. Kingdom Animalia.3. Kingdom Animalia.

Most members of the three kingdoms are multicellular.

2016 Pearson Education, Inc.


	
Questions for Discussion

How will an ecosystem be impacted if all the fungi are wiped out
from there?

Think of all the different kind of organisms around you/LTC in
this very moment. Assign kingdoms to you/LTC in this very moment.
Assign kingdoms to them.

Prepare a song that talks about diversity.

2016 Pearson Education, Inc.


	
The Three Domains of Life

These three multicellular kingdoms are distinguished partly by
how the organisms obtain food.

Plants produce their own sugars and other foods by
photosynthesis.

Fungi Fungi are mostly decomposers, digesting dead organisms and
organic wastes.

Animals obtain food by ingesting (eating) and digesting other
organisms.

2016 Pearson Education, Inc.


	
The Three Domains of Life

Those eukaryotes that do not fit into any of the three kingdoms
fall into a catch-all group called the protists.

Most protists are single-celled; they include Most protists are
single-celled; they include microscopic organisms such as
amoebas.

2016 Pearson Education, Inc.


	
Major Themes in Biology

Five unifying themes will serve as touchstones throughout our
investigation of biology.

EvolutionStructure/Function

InformationFlow

EnergyTransformations

Interconnectionswithin Systems

MAJOR THEMES IN BIOLOGY

2016 Pearson Education, Inc.

Evolution Function Flow Transformations within Systems


	
Evolution

The theory of evolution by natural selection, first described by
Charles Darwin more than 150 years ago, is the one idea that makes
sense of everything we know about living organisms.

Descent with modification. Descent with modification.

Unequal reproductive success.

GiraffesN 2016 Pearson Education, Inc.


	
The Darwinian View of Life

We now recognize many examples of natural selection in
action.

A classic example involves the finches (a kind of bird) of the
Galpagos Islands.

Small beak efficient for small seeds, large beaks for Small beak
efficient for small seeds, large beaks for large seeds Seed type
varies with seasons.

2016 Pearson Education, Inc.


	
Figure 1.11


	
Bacterium withantibioticresistance

Bacteria

Population with varied inherited traits Reproduction of
survivors

Antibiotic resistance in bacteria

Population with varied inherited traits

Antibioticadded

Reproduction of survivors

Many generations

Elimination of individuals with certain traits Increasing
frequency of traits that enhancesurvival and reproductive
success


	
Observing Artificial Selection

Artificial selection is the purposeful breeding of domesticated
plants and animals by humans.

2016 Pearson Education, Inc.


	
Artificialselection

Gray wolves Domesticated dogs


	
Structure/Function: The Relationship of Structure to
Function

Within biological systems, structure (the shape of something)
and function (what it does) are often related, with each providing
insight into the other.

2016 Pearson Education, Inc.


	
Structure/Function: The Relationship of Structure to
Function

The structure of your lungs correlates with function.

2016 Pearson Education, Inc.


	
Information Flow

For lifes functions to proceed in an orderly manner, information
must be

stored,

transmitted, and

used. used.

2016 Pearson Education, Inc.


	
Energy Transformations: Pathways That Transform Energy and
Matter

Various cellular activities of life are work, such as movement,
growth, and reproduction, and work requires energy.

2016 Pearson Education, Inc.


	
Figure 1.19

Inflow

of light

energy

Outflow

of heat

energy

ECOSYSTEM

Consumers

(animals)

Chemical

energy

(food)

Decomposers

(in soil)

Producers

(plants and other

photosynthetic

organisms)

Cycling

of

nutrients


	
Energy Transformations: Pathways that Transform Energy and
Matter

Within all living cells, a vast network of interconnected
chemical reactions (collectively referred to as metabolism)
continually converts energy from one form to another as matter is
recycled.

2016 Pearson Education, Inc.


	
Interconnections within Biological Systems

The study of life extends

from the microscopic scale of the molecules and cells that make
up organisms

to the global scale of the entire living planet.

2016 Pearson Education, Inc.


	
Figure 1.20-s3
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Interconnections within Biological Systems

At each new level, novel properties emerge that are absent from
the preceding one.

These emergent properties are due to the specific arrangement
and interactions of parts in an increasingly complex system.

2016 Pearson Education, Inc.


	
MCQ

Which is not a characteristic of all life?

A. responsivenessB. evolutionC. reproductionC. reproductionD.
random cell structure

2016 Pearson Education, Inc.


	
MCQ

A reason an automobile engine is not considered to be living is
that it is not able to

A. utilize energy.B. change its activities.B. change its
activities.C. make copies of itself.D. utilize chemical
reactions.

2016 Pearson Education, Inc.
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