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Study of Life

Themes & Concepts

AP Biology



Themes

= Science as a process of inquiry

" Evolution

" Energy transfer

= Continuity & Change

= Relationship of structure to function
" Regulation

" Interdependence in nature

= Science, technology & society
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Science as a process of inquiry

N
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Science as a process of inquiry

Observations

" repeatable observations
& testable hypothesis l

Question
- > Hypothesis
Prediction - }
Test does not ] Test supports
support hypothesis: Test: hypothesis: make
revise hypothesis or experiment or additional predictions
pose new one additional and test them

observation

L




Evolution
= Core theme of biology

#M Charles Darwin
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Natural selection

" Evolutionary
adaptation is a
product of natural
selection

) O Increasing frequency of traits that enhance
AP Biology survival and reproductive success
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Nothing in biology makes sense
except in the light of evolution.

— Theodosius Dobzhansky
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Natural selection

= Evolutionary adaptation is a product of
natural selection
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Energy transfer

= Life is an open system

¢ organisms continuously interact
with the environment

¢ stuff comes in
stuff goes out

¢ energy is used

N
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Ecosystem
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Consumers
(including animals)

Entropy rules!
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Continuity & change

= Continuity of life is based on heritable

¢ DNA - the genetic
material — carries
biological information
from 1 generation
to the next

Nucleotide |-
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Form follows function

= Structure & function are correlated at
all levels of biological organization
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Regulation

" Regulatory mechanisms ensure a
dynamic balance through feedback

Negative feedback @ o
o Positive feedback ©
© ' O
¥o @66
(a) Negative feedback (b) Positive feedback
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Interdependence

= No organism is # -l
an island standing \

Smaller

Baleen Sperm
toothed
a I O n e whales / whales \ whale
/ Crab-eater Elephant
seal seal
e

““ Birds Fish > Squid . T

CamlvorousA\
lankton

Euphauslds
(krill) (copepods)

il \ /

Phyto-

plankton
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Science, technology & society

= Science & technology must function within
the framework of society

+ ethics




Umbrella concepts

Recurring principles & ideas
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Diversity & unity

= Dual aspects of life on Earth
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ANIMALIA
(Multicellular,
eukaryotic)

PROTISTA
(Eukaryotic, unicellular

and multicellular)
e

EUBACTERIA ARCHAEBACTERID
)

(Unicellular, (Unicellular, prokaryotic

prokaryotic)




Unity of life

What do organisms have in common?
Why do similarities exist?
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Evolution explains diversity & unity
= Unity
+ evolutionary relationships
+ connected through a common ancestor
" Diversity
+ natural selection

+ adaptations in
different
environments

N
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|Properties of life growth &
order  reproduction development
response  energy
tiliz=tion
=
)‘;‘;_.
5 * ‘:4 .‘(’; - A & ' “‘);.!ﬁ >
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adaptation



Levels of organization

N

Molecule Organelle

AP |

Tissues Organ Community



© Organ. The maple leat,
a plant organ, has 3

specific organization
© Tissue. In multicellular organisms, cells are usually of many different tissues,
organized into tissues, groups of simiar cells forming Including photowmhwc O Organism. A maple tree i
a functional unit. The leaf in ths artificially-colored tissue, epodermis, and a member of a biological
a c V micrograph has been cut obliquely, revealing two the vascudar tissue that community that includes
N different specialized tissues, The honeycomb-fike tissue transports water from many other species of
YV (upper half) consists of photosynthetic cells within the the ro0ts 10 the laaves, organisms.

leal, The dark green tissue with the small pores (lower

h r half) is the epidermis, the “skin” of the plant Thepom
2 raw matenal (onvened:osugarby . o
@, P

photosynthesis, 1o enter the leaf

properties o....... -

cooperate in the func- |
tioning of the living unit 9
we call a cell, Chioro- 1
plasts are evident in - |50
these leaf cells.

© Organelle. The process of
photosynthess requires the
participation of many other
molecules organized within
the celular organelie called
the chloroplast (the large
structure in this micrograph,
2 photograph taken with a
MICroscope).

Atoms

© Molecule. Chlorophyll, represented here by a
computer graphic moded, 5 a molecule bullt
fromn many atoms. This molecule in the leaves
of plants absorbs sunlight as a source of
enecgy for driving photosynthesis, the manu-
facture of food in the leaf
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Cell is basic unit of life

= Cell theory

. developed Cytoplasm } 0.5 um
] . Eukaryotic cell
mliTrgsaglgpes 87 Nucleus Prokaryotic cell

+ prokaryotes
¢ eukaryotes

N

Organelles
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Diversity of life

What differences are there
between organisms?
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3 Domains of Life
Bacteria, Archaea,

N

Bacteria

AP Biol

Animalia

Plantae



Organizing systems

" Making sense out o
of the diversity i s

® Hijerarchical scheme

Species:
Canis lupus

Genus:
Canis

Family:
Canidae

Order:
Carnivora

Class:
Mammalia

antlan y: SV AR
£ ]
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f
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vV

> o =) Phylum:
Chordata

=) Kingdom:

C_?_C_D e E-— Animalia
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\Why study themes of Biology?

" Biology is an ever expanding body of
knowledge

¢ too much to memorize it all
¢ need to generalize

¢ create a framework upon which to
organize new knowledge

+ themes are fundamental in
understanding the nature of living
organisms
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Which science is growing the
fastest in new knowledge?

BIOLOGY!!

O

Genomics

& proteomics
projects are
driving research

A
o2 9

Human
Genome |
Project
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Any Questions??
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