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Overview: Introduction

* Biology Is the science of life
* (Bio = life & ology = science)

 Biologists ask How a single cell develops into an
organism? How the human body works ? How
living things interact in communities? How
changes on Earth occur ? How organisms living
on Earth are modified = Evolution) ?

» A simple, one-sentence definition of life is “Life Is
recognized by what living things do”
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New properties emerge at each level In the
biological hierarchy e abio

 Life can be studied at different levels from
molecules to the entire living planet.

 The study of life can be divided Into different
levels of biological organization (hierarchy).
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* The organism (an individual living thing) compose of
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— QOrgan systems:

— have specific functions - composed of organs
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— Organs : provide specific functions for the organism
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— Tissues - made of groups of similar cells
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Cells are an organism’s basic units of
structure and function

* The cell is the lowest level of organization that
can perform all activities required for life

 All cells:
— Are enclosed by a membrane

— Use DNA as their genetic information

* The ability of cells to divide is the basis of:
reproduction, growth, and repair of multicellular
organisms
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The cell Is the lowest (simplest) structural unit in a

living organism that can perform a function.
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- There are (2) basic types of cells:
- Pro karyotic cells. 3 sl (4la) 445l LA

- Eu karyotic cells.s) &l 4aas LIS
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Prokaryotes B o) (ciilay) il
No cell nucleus

The genetic material (DNA) is hot membrane-bound

Usually Unicellular (single-cell)

Examples include bacteria and archaea <iilad alle

Eukaryotes 1 sil) i
Have "true" nucleus

The genetic material (DNA) is bounded by a membrane

May be unicellular, as in amoebae (but)

Usually multicellular, as in plants and animals
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SIMILARITIES:
1. They both have DNA as their genetic material.
2. They both have ribosomes .

Differences:

Eukaryotic Cell 35 4dda 408 Prokaryotic Cell 315 &l 445
1) Nucleus Present Absent
2) Membrane-bound Nucleus Present Absent
Usually multicellular Usually unicellular
3) Cell Type (Some are unicellular Example (Some cyanobacteria may be
amoeba) multicellular)
4) Organelles «lwad) such as:
(a) Mitochondria Present Absent
(b) Golgi apparatus Present Absent
5) Ribosomes larger smaller
More than one chromosome One-but not a true
6) Number of chromosomes chromosome
7) Examples Animals and Plants Bacteria and Archaea
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Organisms interact with their environments,
exchanging matter and energy

* Every organism interacts with its environment,
Including other organisms

— A tree takes up = J=x3 water and minerals
from the soil and carbon dioxide from the air.

— A tree releases z_» oxygen to the air and
roots help in forming soill.
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Ecosystem Dynamics

 The dynamics of an ecosystem include two
mayjor processes:

— Flow of energy from sunlight to organisms
(producers) such as plants then to organisms
(consumers) such as animals.

— Cycling of nutrients, In which materials
acquired by plants eventually return to the soill
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Living organisms interact with their environments
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« Life requires interactions between living and non-living components
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— Photosynthetic organisms provide food and are called Producers
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—  Others eat plants (animals that profit from plants) called CONnsumers
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— Recycler changing complex matter into simple compound are called
Decomopsers
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NOTE: Energy Conversion

 Energy can be stored in different forms, for
example: light energy, chemical energy, kinetic
energy, or thermal energy.

 The energy exchange between an organism and
Its environment.

 Energy flows through an ecosystem, usually
entering as light and exiting as heat
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Continuity of life is based on heritable
Information in the form of DNA

 Chromosomes contain most of a cell's genetic
material in the form of DNA (deoxyribonucleic
acid).
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« Each chromosome has one long DNA molecule
with hundreds or thousands of genes
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DNA Structure

— Each DNA molecule is made up (2) polynucleotide chains

twisted into a helical shape
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— Sugar-Phosphate backbone is (outside)
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— Nitrogen bases are perpendicular to the backbone (inside)
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— Pairs of bases give the helix a uniform shape
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DNA Function

* DNA is transcribed into RNA then translated into a

protein

 DNA in every body cell is exactly alike
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DNA controls the development of organisms
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Fig. 1-9

. Sperm cell

Fertilized egg Embryb’s cells with
with DNA from copies of inherited DNA
Egg cell both parents Offspring with traits

inherited from
both parents
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Organizing the Diversity of Life

« Approximately 1.8 million species have been identified
and named to date, and thousands more are identified
each year
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« Estimates of the total number of species that actually
exist range from 10 million to over 100 million
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Taxonomy : Grouping Species: The Basic
ldea

« Taxonomy is the branch of biology that names and
classifies species into groups.

Gle gana ) (UKD augy) QLB Caay g oo ple o Cauaill Jle o

 Life can be grouped into 3 Domains
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* The § Domains (Groups) of life are:

— Domain Bacteria

— Prokaryotic, most are unicellular and microscopic
dasga 9 A Baa g bale ¢ B Al LS Alle
— Domain Archae
—  Prokaryotic, most are unicellular and microscopic
iy seaa o LAY Baag sale ¢ BsE iyl cbdladl e
— Domain Eukarya

— are eukaryotic (contain a clear nucleus and organelles) -
Unicellular or multicellular
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Domain Bacteria

Bacteria (multiple kingdoms)
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Domain Archaea

Archaea (multiple kingdoms)
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Kingdom Animalia
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Biology is the science of life in all its living
forms, Plants, Animals and Microorganisms
including Man
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Biology is the scientific study of life
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The Term “Biology” derived from Bios = life

And Logos = Science Logos
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Living And Nonliving Components
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Recycle Chemicals
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Necessary For Life

Move Energy through the Ecosystem
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Prokaryotic Cells
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Genetic Material is not surrounded by a
nuclear membrane
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Possess organelles separated by membranes
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Plants, Animals, And Fungi Are Eukaryotic
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Nucleus 5) g3
Contains DNA surrounded by nuclear
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DNA is the genetic (hereditary) material of all
cells
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A Gene is a discrete unit of DNA
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Growth And Development il kil 5 gaill

Energy Processing
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Response To The Environment
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Reproduction
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Evolutionary Adaptation
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The Three Domains of Life
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Bacteria - Prokaryotic, and most are
unicellular and microscopic
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Archaea - most are unicellular and microscopic
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Eukarya - are Eukaryotic and contain a nucleus
and organelles
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