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Figure 9-1



Biodiversity:
How Diverse Is Life?

Vhere did life on Earth come |
'om? Was it brought here from fiESES
ome other galaxy? Did life | &
riginate on land or in the
cean? What conditions were
ecessary for life to originate?
‘hese are not easy questions
) answer because none of us
an return to that period in the
-arth's history. We must rely
n credible data from a variety
f sources
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Kingdom Archaebacteria

The Archaebacteria are
prokaryotes that many believe
are the most ancient group of
living organisms. They are
characterized by their
ribosomal RNA, lipid
structure, and certain
enzymes. The Archaebacteria

Dr. ¥Kari Lounatmaa f Science Photo Library
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inhabit extreme environments 570 Y suphyiothermus m

arinus
T T

such as hot springs, sea vents,
boiling muds, and volcanoes.
Originally placed with the Woltgang Baumeieter / Scisnce Photo Library
monerans, they now enjoy the

position of being their own
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Figure 9-2



Spontaneous generation of amino acids,
simple carbohydrates, and lipid precursors

F
_Lurgese |

Figure 9-3 Key events in the chemical evolution of life.
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No true tissues True tissues

o TISSUES

X
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2-germ layers * 3-germ layers

SYMMETRY
‘# GERM LAYERS
jellyfish
No coelom
Pseudocoelom True coelom
= BODY CAVITIES
flatworms C\9
roundworms
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EMBRYONIC CELL
COMMITMENT
No hard skeleton Exoskeleton Endoskeleton Exoskeleton

SKELETON
segmented .
worms shellfish arthropods
No backbone Backbone
BACKBONE * pli
spin nned backboned

animals

animals

Figure 9-5 Milestones 1n the evolution of animals



The origin and evolution of microbial life:
Prokaryotes & +% # # and Protistsn # 2 4~
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* Ik Fcocci (singular coccus)
» 1% Fbacilli (singular bacillus)

» 7 % 7 spiral-shaped
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» archaebacteria =2 lipid membranes,
methanogens

 cubacteria = peptidoglycans,
chemoheterotrophic nutrition




g ke R

T & Factinomycetes eg. Streptomyces =
streptomycin

2

¥ Fcyanobacteria eg. Anabaena, water
blooms > Red Sea

3 5 Fpathogen = bacterial poisons:
exotoxins
endotoxins




£ 4 B % symbiotic relationship

i = 4 B3k endosymbiotic hypothesis
e & tmitochondria, & %% 48 chloroplasts




What Is a Protist?

Some protistans are animal-like, some
are plant-like, and others are fungus-
like. Some, such as Euglena, can
alternate being either animal- or plant-
like. However, there are some
characteristics that most protistans
share. Most are unicellular, lack
tissues, and seldom demonstrate cell
specialization. All are eukaryotic.
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dispersal fragment (mycobiont
and photobiont cells)

cortex (outer layer;
the mycobiont)

ohotobionts

medulla (layer of
oosely interwoven
nyphae)

ower part of cortex
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Diploid Stage
Haploid Stage

nuclear fusion
.,-S L B :i

ub-shaped
ructures
ving two |
clei '
+ n) form

the margin
each gill.

gills

! “d:karvutlc“ (n+n) mvcehum
gives rise to spore-bearing
bodies (e.g., mushrooms).

Spores are released.

Each germinating spore
gives rise to a hypha

that grows and becomes
%P 3 branching mycehum{ %

After nuclear fusion, the
club-shaped structure
(now 2n) will produce
and bear haploid spores
at the four tips of the cell.
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What Were the Major Milestones in Earth's Evolving
Biodiversity?

Vhy do mitochondria and chloroplasts contain their own DNA,
/hich allows them to self-replicate? Close observations of
litochondria and chloroplasts show their prokaryotic-like
ppearance. Could they in fact have once been prokaryotes? The
1eory of endosymbiosis suggests this.

ccording to this theory, mitochondria and chloroplasts were once
ee-living prokaryotes which were taken up by eukaryotic cells. A
rst this was a casual interaction but eventually evolved into a
1andatory relationship.
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A bacterial cell (cutaway view)
fore its DNA is copied. The DNA
ittached to the plasma membrane.

o)

e ——a)/ l\\_: _:_—_—_,"k.—_ - -"I

Mlembrane growth proceeds between e New membrane and new wall
 two attachment sites and moves thematerial start forming through the
> DNA molecules apart. cell midsection.

in the bacterial DNA molecule.

5 2001 Brooks/Cole - Thomson Learning

b Replication starts and proceeds in
two directions, away from some point

¢ The DNA copy is attached at a
membrane site near the attachment
site of the parent DNA molecule.

|. | |

f The ongoing, organized deposition
of membrane and wall material at the cell
midsection divides the cytoplasma in two.

new deposits at cell midsection



structure releases spores.

? > MITOTIC
N : CELL
) » DIVISION
a W 2 Spores give
| o rise to free-living
amoebas that
A MATURE feed, grow,band
FRUITING ApIocune Ry
P BODY mitotic cell
1 NI AGGREGATION
CULMINATION 3 When food &
gets scarce, the
T amoebas stream
e together to form
= 1 an aggregate {
that crawls like hg
A a slug.
'-hf,,
h
N o
¢ . A
- e either 4 The slug may
F or start developing
' MIGRATING at once into a
SLUG STAGE A spore-bearing
structure, or
(\ it may migrate

‘:_ . s 2 elsewhere first.



Stanley Flegler/Visuals Unlimited
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Figure 9-16
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Figure 9-18b
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How Are Fungi Classified?

The major divisions of fungi are zygote, sac, club,
imperfect fungi.

A lichen 1s a symbiotic association between a
fungus and unicellular algae or cyanobacteria.
This self-sufficient combination can colonize bare
rock. Mycorrhizae are associations between fungi
and the roots of most vascular plants.

The fungus derives photosynthetic nutrients into
the root from the surrounding soil.




How are Fungi classified?

The zygote fungi (Zygomycota) can
reproduce by forming diploid zygospores

The sac fungi (Ascomycota form spores 1n a
saclike case called an ascus

The club fungi (Basidiomycota) produce
club-shaped reproductive structures called
basidia

The imperfect fungi (Deuteromycota) seem
to reproduce only by asexual means
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Figure 9-20a
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Figure 9-20c
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Figure 9-20d
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Figure 9-20f
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Figure 9-20g
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Andrew J. Martinez/Photo Researchers

Figure 9-21a
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Figure 9-211
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What 1s an animal?

multicellular % ‘m?z

Eukaryotes £ 1% # -
heterotrophic £ & %
most digest food inside their bodies# & |4

/4. 7'—’—

.—-

sexual reproductlon)a H
diploid adult= %8 5 = & 44
embryonic stages’t 755 ¥ 1 A%




What 1s an animal?

Glycogen storages 7K it & r 12 W25 38 2 13
lack cell walls#* im ¥z £
cell junctions:

 tight junctions?f? B4t

e desmosomes?z iﬁ% | %8

 gap junctions 4. i 3

Nervous and Muscle tissues#? g friep o &




Life cycle2 i+ ¥

 Diploid adult= & %8 = %g

Meiosis g #ic~ 4

/N

Egg“" (——) Spermii +

\H/ Embryonic stages® *5% ¥
Zygote & + >




Life cycle *Jﬁ b

Zygote /r; 3 Cleavage (P4 )

Blastula® "2

Gastrula & E% Ah Gastrulation ( J %% it )

larva%: &
adult = §2

Metamorphosis ( % 15 i 42 )




Blastocoel & 5
o T~
Gastrulation

Archenteron
Endoderm
Ectoderm

Blastopore

& 19490 Addiesn Waeslaw | onoman Inc



What are the major evolutionary trends in animals?

* Over evolutionary time, animals have increased in
complexity

 Animal phyla show trends toward increasing cellular
organization

* Body forms became symmetrical early in the
evolutionary history of animals

* Cephalization increased over evolutionary time
* Body cavities arose in more-complex animals

* Segmentation first arose in annelid worms

* Digestive systems increased in complexity




Trends 1n body symmetry

* Asymmetry: sponges

« Radial symmetry: cnidarians, some adult
echinoderms

* bilateral symmetry: flatworms, mollusks,
arthropods, larval echinoderms, chordates







epidermis

no body cavity; region between gut
and body wall packed with organs

© 2001 Brooks/Cole - Thomson Learning a NO coelom (acoelomate an i malj



epidermis

unlined body cavity
(pseudocoel) around gu

2001 Brooks/Cole - Thomson Learning

b Pseudocoel (pseudocoelomate animal
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peritoneum

lined body cavity (coelom); lining
also holds internal organs in plact
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Body covering
(from ectoderm}) Tissue-

I}Irl::! region
</ . mbretics

atworm Digestive tract
{from endoderm)

Nematode Do neiring
(from ectoderm)

Digestive tract
(from endoderm)

(b) Pseudocoelomate

lining coelom
and suspending
internal organs
(from mesoderm)

({c) Coelomate
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Trends 1n digestive system

* Intracellular: Porifera (Sponges)

» Gastrovascular cavity: Cnidaria (Hydra,
Anemones, Jellyfish), Platyhelminthes
(flatworms),

* Separate mouth and anus: Nematoda
(roundworms), most more complex animals
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PROTOSTOMES DEUTEROSTOMES
{mellusks, annelids, arthropods) (echinoderms, chordates)

Eight-cell stage

Eight-cell stage
@) P ¢ -
CLEAVAGE [
(b)
COELOM
FORMATION
Schizocoelous: solid Enterocoelous:
masses of mesoderm folds of archenteran
split to form coelom form coelom
Anus [ //Hwth
(e) Digestive tube
FATE OF
BLASTOPORE
Mouth \Anus
Mouth develops Anus develops
from blastopore from blastopore
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Trends 1n Nervous system

Absent: Porifera (Sponges)
Nerve net: Cnidaria (Hydra, Anemones, Jellyfish),

Head ganglia with longitudinal nerve cords: Platyhelminthes
(flatworms),

Head ganglia with dorsal and ventral nerve cords:
roundworms,

Head ganglia with paired ventral cords; ganglia in each
segment: segmented worms, Arthropoda (insects, Arachnids,
crustaceans)

Well-developed brain in some cephalopods; several paired
ganglia, nerve network in body wall: Mollusca (snail, clams,
squid)

Nerve ring and radial nerves; nerve network in skin:
Echinodermata (sea stars, sea urchins)

Well-developed brain; dorsal nerve cord: Chordata
(vertebrates)




Trends 1n support

* Absent: Platyhelminthes (flatworms)

* Hydrostatic skeleton: Cnidaria (Hydra,
Anemones, Jellyfish), Nematoda (roundworms),
Annelida (segmented worms), Mollusca (snail,
clams, squid)

 Endoskeleton of spicules: Porifera (Sponges)

* Endoskeleton of plates beneath outer skin:
Echinodermata (sea stars, sea urchins)

 Exoskeleton: Arthropoda (insects, Arachnids,
crustaceans)

 Endoskeleton of cartilage or bone: Chordata
(vertebrates)
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Figure 9-21j
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Figure 9-22a



Figure 9-22b



Joe McDonald/Visuals Unlimited

Figure 9-22d
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Figure 9-22¢
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