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GENERAL BIOLOGY

CHAPTER 1

Biology: Exploring
Life

DEFINITION
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®ology = Us,S aellho

® Biology = wl> asllas plc
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WHY BIOLOGY?
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ORGANIZATION OF LIFE
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ORGANIZATION OF LIFE

® Tissue (wdl)
s

Nervous
®Organ (olal)
=

Eye (multiple tissues)
® Organ system (oSws)
Visual system (multiple

organs: eye, tear ducts,
eyelids, brain, etc.)

® Multicelled organism

(Jslaw)

Sparrow

INTERACTION OF LIFE

piotwsS| Sl 1ie aJgi i(Producers) ul8auSadgi ©
Plants
Photosynthesis
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Eat other animals
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Recycle chemical nutrients
Fungi

UNIT OF LIFE
o Cell (axl)
Basic functional unit of life

Prokaryotic
Small, very simple
Bacteria
Eukaryotic
Complex 3
Organelles with membranes
Plants, animals, fungi e
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ORGANIZATION OF LIFE

® Population (cuse>)
All sparrows in a forest

® Community (asol>)
All living things in the
same forest

® Ecosystem (08;Lw o9
All living & nonliving
(soil, water, etc.) things
in a geographical area

© Biosphere (6,5 o))
Everything on Earth tha
supports life

INTERACTION OF LIFE

® Cycle in ecosystem
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CHARACTERISTICS OF LIFE

@ Shared by all living things regardless of the
form or complexity of life

® Order (pdJ)

Organization

© Regulation (pulii)
Maintain internal environment

© Growth & Development (909 duwi,)
Change with age during lifetime

® Energy Processing (Sl (Jawi U > pui
Metabolism
Take in energy, transform to maintain life




CHARACTERISTICS OF LIFE

©® Response to Environment (buxo @ guwl)
Environmental stimuli affect organism
Sweating, chills

© Reproduction (Jio AJgi)
Method to pass on genetic information
Sexual, asexual

© Adaptation (v jlw)
Traits that aid survival are passed to next
generation
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CHARACTERISTICS OF LIFE

® In summary, living organisms must....
Have organization
Regulate themselves
Grow
Metabolize
Respond
Reproduce
Adapt

CLASSIFICATION (Saw adsb)

® Taxonomy (Saw 05,)— ID and organize into
logical groups

@ Nomenclature (s,li50L)— name organisms
Binomial nomenclature (Genus, species)
Homo sapiens (oLuwl)
Canis lupus (S,3)
Felis concolor (_swis>9 a,S)
Crocus sativus (ul,ac;)

HIERARCHY OF CLASSIFICATION

Group Level Example

® Domain (ausls) Eukarya (wgs,Ses)

® Kingdom (g,013) Animalia (ul,gl>)

® Phylum (a>Lw) Arthropoda (uLLaw)

® Class (0>,) Insecta (wlyxu>)

® Order (aiwl)) Lepidoptera (0VL SJgy)

® Family (oslgil> c0,45) Danaidae ()
® Genus (63w «yui>) Danaus ()

DOMAINS o ..

® Bacteria (b s,iSL) T i
Multiple kingdoms
Prokaryotes
© Archaea (l «1S))
Multiple kingdoms
Prokaryotes gt
® Eukarya (lgigs,)Ses)
Eukaryotes
Protists (multiple kingdoms)
Kingdom Fungi
Kingdom Plantae
Kingdom Animalia

Eortiest rgantsms.

® Charles Darwin

® Species (sS) plexippus ()
Monarch Butterfly
NATURAL SELECTION

On the Origin of Species by
Means of Natural Selection,
1859

“Descent with modification”—
evolution of ancestors into
current species

Proposed to occur through
natural selection




NATURAL SELECTION

® Observations (wlasliw)

#1—Individualsin a population vary in heritable
traits

#2—Some individuals survive better than others
due to these traits

#3—Over time and generations, more individuals
will have these beneficial traits

® “Survival of the fittest” (L& ¢uyin Slay)
Individuals with traits that aid in survival and/or

reproduction will be more likely to pass on those
traits to the next generation.

® Mutations (& (up>)
Changes in DNA can lead to variationsin traits
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SCIENTIFIC METHOD

® Gather information about the world
® Do it objectively

® Explain the natural world using rules or
patterns in the natural world

® Explanations that are testable
® Can use information for prediction
® No conclusion drawn in science is final!

However, can say many things with high
probability

SCIENTIFIC METHOD

® Observation (oaslixo)

® Hypothesis (auo,9)

® Test (usosl)

® Analyze & Interpret (juwsi 9 Jul=i 9 au3=i)
@ Repeat (51,55)

© Theory (a,k)

Hypothesis #1: Hypothesis #2:
batteri

ies Burned-outbulb
prediction: prediction:
Replacing batteries. Replacing bulb
willfix problem willfix probl

Test prediction Test prediction

2

Hypothesis #1: Hypothesis #2:
Desd batteries Burned-out bulb

Y v

prediction: prediction:
Repiacing batteries. Replacing bulb.
wilfix problem willfix problem

A 2

Test prediction Test prediction

Test falsifes hypothesis  Test does not falsify hypothesis

T ———,




EXPERIMENTAL DESIGN
® Control Group (J,iS 89,5)

Standard of Comparison
Identical to testing group other than the variable
being tested
® Sampling Error (S,.8 aigos Slas)
Certain amount of error in any study
Try to minimize by taking large sample sizes

Samples drawn from some aspect of nature

J l

Experimental Group Control Group
(variable being tested (variable being tested
is present) is absent)
Results compiled Results compiled

Test I pared and ly
Experi design and reported,

as well as the conclusions drawn from them

[S) 1993 fadsworth Publishing Company/ TP

BIOLOGICAL THERAPY
EXPERIMENTS

® Can we use viruses that attack bacteria
(bacteriophages) to fight infections?

EXPERIMENT 1

® Hypothesis - Bacteriophages can protect
mice against infectious bacteria

® Prediction - Mice injected with
bacteriophages will not die as a result of
bacterial injection

EXPERIMENT 1=TEST

© Experimental group (cswiulojl 09,5)
Inject with bacteria and bacteriophage

® Control group (J,iS 09,5)
Inject with bacteriaand saline

EXPERIMENT 1=RESULTS &
CONCLUSION

® Experimental group ()
All mice lived
® Control group ()
All mice died
® Conclusion - Bacteriophage injections protect
mice against bacterial infections
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EXPERIMENT 2

® Prediction - Bacteriophage injections will be
more effective treatment than single dose of
the antibiotic streptomycin

® Test - Mice injected with bacteria, then with
saline, streptomycin, or bacteriophage
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EXPERIMENT 2—RESULTS

®With 2nd injection:
Bacteriophage - 11 of 12 mice lived
60 mg/gm streptomycin - 5 of 12 lived
100 mg/gm streptomycin - 3 of 12 lived
Saline - all mice died

® Conclusion - Bacteriophage treatment can
be as good or better than antibiotic

LIMITATIONS

® Limited to our knowledge and understanding
of the natural world

® Cannot answer philosophical, moral, or
ethical questions

® Limited by man’s fallibility




