UNIT 1

Unity and Diversity 

Among Living Things

CONCEPT OF LIFE
A. Definition of Life: Living organisms perform certain functions that are the

characteristics of life.

B. The Life Functions:

1. Nutrition - the taking in of materials and prepares them for its use.

A. ingestion - taking in of food

B. Digestion - the breakdown of food molecules so that they can be

absorbed in the organism

C. Egestion - the removal of undigestible or undigested food material

2. Transport - absorption and distribution of materials within the

organism

3. Respiration - the chemical process by which the org. obtains energy

from food materials to maintain its life function.

4. Excretion - the removal of waste products as a result of metabolic

activities.

5. Synthesis -'the building of large molecules from smaller ones by

chemical activity

6. Regulation - the control and coordination of the various activities of an

organism (includes response to stimuli)

7. Growth - the use of the products of synthesis to increase the cell size

and / or number of cells in an org.

8. Reproduction-the production of new individuals. Necessary for the

survival of an org. or species.

C. METABOLISM:

dej: all the chemical processes by which an organism carries on its live

functions and maintains life.

D. HOMEOSTASIS:

def: the organisms ability to control and maintain a stable or constant

internal environment.
1-2 THK DIVERSITY OF LIFE

A. A NEED FOR CLASSIFICATION:

1. unity of life - all organisms are basically alike in the life

functions they perform.

2. diversity of life - deals with the fact that there is a great deal

of variety in ways that the org. carries out these lif

functions

3. Classification needed so we can study this variety of life in

an organized and systematic way. Therefore, the

organisms, are grouped or classified, on the basis

of certain common characteristic and relationships

they share.

4. based on similarities of structure

B. MODERN CLASSIFICATION SYSTEMS

"KINGS PLAY CHESS ON GLASS STAIRS"

1. Kingdom
Plant - multicellular and make their own food by

photosynthesis

Animal - multicellular and ingest food from their

environments

Monera - bacteria and unicellular blue-green algae

· lack a distinct nucleus surrounded by a membrane

· Prokaryotic – Cells that lack membrane bound organelles
Protista (Protists) - all other single celled (unicellular org)

and some simple multicellular org.

Eukaryotic- contain distinct nucleus surrounded

by a membrane

Fungi - some (yeasts) are unicellular, most have a

branched multinucleated structure

- not photosynthetic

- digest and absorb nutrients from the environment

C. Phyla (Phylum t.)

a. organisms in each kingdom are separated into major

groups called phylum
D. Nomenclature

a. used to name organisms within each phylum and

members become increasingly alike.

b. genus - first part of the org. name, usually in Latin,

italicized and capitalized

c. species - a group of organisms that reproduce their

own kind and if they mate, will produce offspring

also capable of reproducing.

- second part, within the genus, not capitalized

ie: different species within the same genus

Felis domestics - domestic cat

Felis leo - lion

Felis tigris - tiger

Genus name of these species is Felis
1-3 THE STRUCTURE OF CELLS

A. THE CELL THEORY:

1. The cell is the unit of structure and function in living things.
a. every organism is made up of cells.

b. the life functions are performed by its cells working

individually or together in tissues or organs.

2. Cells come only from pre-existing cells.

a. no cells can arise from a non-cell structure.

b. new cells form by division of existing cells.
B. HISTORICAL DEVELOPMENT OF THE CELL THEORY:

1. Anton van Leeuwenhoek (1632-1723) Dutch

a. used simple (one lense) microscopes that he made

b. discovered one celled organisms, sperm cells and blood cell*

2. Robert Hooke (1635-1703) English

a. examined slices of cork and plant materials

b. used the compound microscope

c. saw hollowed structures - he named cells (actually walls of

the plant cell)

3. Robert Brown (1773-1858) English

a. discovered the cell nucleus

4. Matthias Jakob Schleiden (1804-1881) German

a. stated that "all plants were composed of cells"

5. Theodor Schwann (1810-1882) German

a. stated that "animal tissues were also composed of cells"

6. Rudolph virchow (1821-1902) German

a. stated that "all cells arise from pre-existing cells" 

(this completes the cell theory in its modern form)
C. EXCEPTIONS TO THE CELL THEORY

1. Viruses - which consist of DNA and RNA in a protein

capsule reproduce themselves inside living cells,

but are not cells themselves.

2. Certain parts of cells (Mitochondria and Chloroplasts) have their own DNA and can duplicate themselves

3. The first cells- must have arisen from noncellular structures

D. TECHNIQUES TO CELL STUDY

1. Compound light microscope

a. 2 lenses
1. objective lense - forms a magnified image of the

specimen

2. eyepiece (ocular) - further magnifies the image

2. Magnification = power of objective lense X power of ocular lense
ie: 43x lOx           magnification = 430x

a. resolving power - ability to separate two objects

close together

b. useful magnification, of light mic. limited by its

resolving power

3. Electron microscope

a. uses beams of electrons instead of light

b. capable of a very high resolving power and useful

magnification

c. specimens must be thin and non-living.

4. Dissecting microscope

a. binocular microscope used for dissecting

b. produces an image with depth (3 dimensions)

5. Phase Contrast microscope

a. used to observe unstained living cells in which

structures could not be seen under ordinary microscope.

6. Ultracentrifuge - separate parts of cells according to their

weight density.

7. Microdissection instruments - used under the microscope to

remove, add or transfer cell parts

8. Staining

9. Measurement

a. the Micrometer (am) 1 «m = 1/1000 mm

or 1000 «m = 1 mm

b. 1 «m = .001 mm / 1 mm = 1000.0 urn

E. ORGANELLES OF CELLS

cells contain specialized structures called organelles

1. Plasma (or cell) membrane

a. thin, 2 layered film that surrounds the cell

b. consists of lipid molecules with protein molecule embedded

c. semipermeable or selective permeable

2. Cytoplasm

a. fluid like material inside the pi. membrane but outside the

nucleus

b. various organelles are present

*c. the place where many biochemical processes occur

3. Nucleus

a. contains the chromosomes and DNA of the cell

b. carries the hereditary information (chromosomes)

c. directs the biochemical activities of the cell

d. surrounded by the nuclear membrane

4. Nucleolus

a. found within (w/in) the nucleus

*b. involved in the synthesis of the RNA in ribosomes

5. Endoplasmic reticulum (ER)

a. network of channels in the cytoplasm

b. function in synthesizing, transporting and storing substances made in the cell
6. Ribosomes

a. small structures

*b. sites of protein synthesis

c. many are present in the cell and can be attached to the

surface of the ER or free in the cytoplasm
7. Mitochondria (singular; Mitochondrion)
*a. sites of aerobic cellular respiration

b. most ATP of the cell made in the mitochondria

8. Golgi complex
a. membrane bound channels where materials are synthesized or packaged

9. Lysosomes
a. structures containing digestive enzymes

b. function in digestion of food materials

10. Vacuoles
a. spaces in the cytoplasm enclosed by a membrane and

containing water and other materials

b. one celled organisms have 2 types

1. food vacuole - contains ingested food for storage and digestion

2. contractile vacuole - for water regulation
11. Centrioles
a. pair of cylindrical structures found just outside the nuclear membrane in most animals

b. active during cell division*

12. Cell wall

a. non-living structure composed of cellulose

b. surrounds the cell, gives it strength an rigidity

*c. usually present in plants

d. has pores or openings to allow for passage of water and

dissolved substances

13. Chloroplasts
a. found in plant cells, algae and some other protists

b. contain the pigment chlorophyll
*c. sites of photosynthesis

