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A five-kingdom system

Monera
An eight-kingdom system
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A three-domain system
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Domains

CHARACTERISTIC DOMAIN
Bacteria Archaea Eukarya
Muclear envelope Adbsent Absent Presemnt
Membranec-enclosed Albsent Absent Present
organclles
Pemidoglycan in Present Absent Absent
ol wall
Membrane lipids Unbranched Some Unbranched
hydrocarbons branched hydrocarbons
hydrocarbons
RiNA polyvmerase e keamacd Several kinds  Several kinds
Indtiavor amirno Formmyl- Merthionine Methionine

acid for prowein
synthesis

Introns {(noncoding
parts of gencs)

Response 1o the
antibiotics
streptomuycin and
chloramphenicol
Histones
associated

writh DA
Circular
chromosome
Ability to srow
4l temperatures

= 100

met hicomime

Rare

Growth
inhibited

Albrsenn

FPresent in
SOITIE EEMEs

rovawith mot
inhibited

Present

Present

Some specics

Fresemnt

Growth noo

inbhibived

Fresent

Absent
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odes

Mode of Energy Carbon

Chemoautotroph Inorganic CO,

chemicals
Heterotroph
Photoheterotroph ~ Light Organic
compounds
Chemoheterotroph ~ Organic Organic

compounds compounds

Nutrition Source Source Types of Organisms
Autotroph
Photoautotroph Light CO, Photosynthetic prokaryotes (for example,

cyanobacteria); plants; certain protists
(algae)

Certain prokaryotes (for example,
Sulfolobus)

Certain prokaryotes (for example,
Rhodobacter, Chloroflexus)

Many prokaryotes (for example,
Clostridium) and protists; fungi; animals;
some plants

Phylogeny




& n

Phylogeny




‘ Prokaryote Shapes: Eubacteria

r1|_1m | r 2 L

(a) Spherical (cocci) (b) Rod-shaped (c) Spiral
(bacilli)

1/8/2006 Phylogeny



biosis:

of the parts

flmst
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5' Dinotlagellates

p
Chlorarachniophytes
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Key Characteristics

Major Clade Examples from Chapter

Diplomonadida (diplomonads) Two equal-sized nuclel; modified mitochondria Grardia
Parabasala (parabasalids) Undulazing membrane; modibed mitochondria Trichomanas
Euglenozoa (cuglenozoans) Spiral or erystalline rod inside flagella

Kinctoplastida ( kinetoplasgids) Kinetoplast (DNA in mitochondrion) Trypangsoma
Euglenophyta (euglenids) Paramylon as storage molecule Euglena

Alveolata (alveolates) Alveali beneath plasma membrane

Dinoflagellata (dinoflagellates) Armor of cellulose plaes Ceratium, Pliesteria

Apicomplexa (apicomplexans)
Ciliophora (ciliates)

Apical complex of organclles
Cilia used in movement and feeding;
macro- and micronuclei

Plasmoclicim
Paramecium, Stentor

Stramenopila (stramenopiles) Hairy and smooth flagella
Oomycots (comycetes) Hyphae that absorh nutrients Water molds, white rusts, downy mildews
Bacillariophya (diaioms) Glassy, two-pan wall
Chrysophyta (gelden algac) Flagella attached near one end of cell Dhnederyen
Phacophyta (brown algae) All muleicellular, some with aliernation Laminaria, Maecocystis, Postelsia
ol generations
Cercozoa (cercozoans) and

Radiolaria (radiolarians)

Amoebas with threpdlike prevdopodia

Foraminfera (forams) Porous shell Glohigerina
Radiolaria (radiclarians) Peeudopodia radiating [rom central body
Amochozoa (amochozoans) Amoehas with Iuh:-rshapl:f] ps:udnpudia
Cymnamoeba (gymnamoehbas) Soil-dwelling, freshwater, or marine Amocha
Entamoeha (entamochas) Parasites Entamoeba
Myxogasirich (plasmodial slime molds) Multimucleae plasmodiom; lruiting bodies Blysarum
that lunction in sexual reproduction
Dictyostelida (cellular slime molds) Multcellular aggregate that forms asexual Dictyeselium
fruiting bodies
Rhodophyta (red algae) Phycoerythrin (accessory pigment); Bonnemaisonia, Delesseria, Palmaria

no ﬂugt:ll:m,::l stages

Chlorophyta (one group of green algae)

Plant-type chloroplasts

Caulerpa, Chlamydomonas, Spiroiyra,

| P 17 e
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The Algae: Protists or Plants

o unicellular, flagellate, autotrophic

Pyrophyta: dinoflagellates

o unicellular, flagellate, photoautotrophic, cellulose cell plates
o (red tide, fire algae)

Unicellular, photoautotrophic, silica “test” (Petri dish)
diatomaceous earth

Unicellular and multicellular, photoautotrophic, pectin or silica in cell walls

Phaeophy’ra brown algae

o Multicellular, photoautotrophic, cellulose cell walls,
a Kelp

Rhodophyta: Red algae

o Multicellular, photoautotrophic, cellulose and polysaccharide cell walls

Chlorophyta: green algae

o Unicellular, colonial, multicellular, photoautotrophic, cellulose cell walls

1/8/2006 Phylogeny 14



Cycle
ic alternation of generations
algae Chlorophyta

Mature
> sporophyte (2n)

Mrmsy@ —'@—L .

(3] @ Zygote (2n)
Haploid gametes produced
in gametangia SYNGAMY SEXUAL MEIOSIS

have 2 flagella REPRODUCTION
/ . AR Haploid zoospores

produced in sporangia

have 4 flagella

KEY TO LABELS
Haploid (n)

Diploid (2n)

Phylogeny
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- gamy ... -morphy ... -spory

so many terms, so little time...........

Heterogamy

o Male and female differ in size
and/or shape

Isogamy

o Male and female same size and
shape

Anisogamy
o Differ in size and/or shape
Oogamy
a  Egg much larger than sperm
o Non-motile egg

Heteromorphy
o Sporophyte (2n) and gametophyte (n) are
noticeably different in appearance
Isomorphy
a  Sporophyte (2n) and gametophyte are very
similar in appearance

Isospory
a  All spores same size and structure

Heterospory
o Microspores
o Macrospores

1/8/2006

Phylogeny
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Colonization of the Land

Adaptations for reproducing on land
a Embryophyte plants
o Seed plants

Subterranean and aerial organs
o Rhizomes and roots....leaves, cones, flowers....

Chemical Adaptations

a Primary products: glucose, cellulose, amino acids for
structure, storage, metabolism, growth

o Secondary products for protection
= Lignhin=> wood
= Poisons - eg cardiac glycosides

= Sporopollenin 2> polymer resistant to environmental
damage (spore coats)

1/8/2006 Phylogeny 17



Land plants
rF .

Vascular plants
r .

Bryophytes

T .
(nonvascular plants) Seedless vascular plants Seed plants
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L. Origin of vascular plants

(about 420 mya)
Origin of land plants
(about 475 mya)
Ancestral

green alga
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Approximate
Common Number of

MName Extant Species
Bryophytes
(nonvascular plants)
Phylum Hepatophyta Liverworts 9.000
Phylum Anthocerophyta Hornworts Lo
Phylum Brvophyta Mosses 15,000

Vascular Plants
Seedless Vascular Plants
Phylum Lycophyta

Phylum Prerophyta

Seed Plants
Gymnosperms
Phylum Ginkgophyta
Phylum Cycadophyta
Phylum Gnetophyta

Phylum Coniferophyia

Angiosperms
Phylum Anthophyta

Lycophytes 1,200
(club mosses,

spike mosses,

and quillworis)

Prerophytes 12,000
(ferns, horsetails,

and whisk ferns)

Ginkgo 1
Cycads 130
Gnetophytes T2

(Gnetum, Ephedra,
and Welwitschia)

Conifers

Flowering plams

Phylogeny




of Generations: Genera

Sporophyte
(multicellular
diploid) (2n)

\

FERTILIZATION Meiosis
A Gametes (n) l
0
O / anluld{"}
spores
Mrru} MiTosis

(multicellular
haploid)
(n)

Haploid (n)
Diploid (2n)

Phylogeny



of generations:

Sporophyte (2n)

Gametophyte (n)

(a) Sporophyte dependent on (b) Large sporophyte and small, (¢) Reduced gametophyte
gametophyte independent gametophyte dependent on sporophyte
{e.g., bryophytes) {e.q., ferns) {seed plants)

Phylogeny



&
metophytes

Microscopic female
gametophytes (n) in
ovulate cones
(dependent)

Microscopic male
gametaophyies (i)

Microscopic male
gamelophyles (7)

Mok polen i Microscopic iumalu' N P

gametophytes ()
(dependent) inside these parts
Sporophyte (2m) of flowers

(independent)

Phylogeny




Compound

s derived from seed plants..

Example
of Source

Example
of Use

Atropine

Digitalin
Menthol

Morphine

Quinine
Taxol
Turbocurarine

Vinblastine

Belladonna plant

Foxglove
Eucalyptus tree

Opium poppy
Cinchona tree

(see below)
Pacific yew

Curare tree

Periwinkle

Pupil dilator in eye
exams

Heart medication

Ingredient in
cough medicines

Pain reliever

Malaria
preventative

Owarian cancer

drug

Muscle relaxant
during surgery

Leukemia drug

Cinchona bark, source of quinine

Phylogeny
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Phylum

Distinguishing Feature

Chytridiomycota

Motile spores

- N

(chytrids) with flagella
Zygomycota Resistant \ \
zygosporangium S\ 03 \
as sexual stage W N,
\f
Glomeromycota Arbuscular
mycorthizae : ‘ = ; i
Ascomycota Sexual spores borne i
(sac fungi) internally in sacs 3

called asci

4.

Basidiomycota
(club fungi)

Phylogeny

Elaborate fruiting
body called
basidiocarp




(Fungalhyphae"m“””

Cell wall
Nuclei \ I
/\ ; , ~‘\\Pore
; e | Septum
. 3
(a) Septate hypha

Cell wall

N

Nuclei

(b) Coenocytic hypha

1/8/2006 Phylogeny
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-

Specialized
Hyphae

(a) Hyphae adapted for trapping and killing prey

Fungal hypha = cell

Plant cell

Plant cell
: plasma
Haustorium membrane

(b) Haustoria

1/8/2006
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cleI

" Haploid (n)

| Heterokaryotic
(unfused nuclei from PLASMOGAMY
different parents) (fusion of cytoplasm)

" Diploid (2n) ”

Spore-producing

KARYOGAMY
(fusion of nuclei)

Zygote

SEXUAL
REPRODUCTION

Spores

ASEXUAL Mycelium
REPRODUCTION

N

MEIOSIS
GERMINATION r 4

Spores :

GERMINATION

Phylogeny




cle IT

(unfused nuclei from PLASMOGAMY -
different parents) {tqslon of cytoplasm) *

" Diploid (2n) ”
KARYOGAMY
(fusion of nuclei)

Zygote

N

MEIOSIS

SEXUAL
REPRODUCTION

GERMINATION

SN r ol e e

Phylogeny




(Whm‘ IS an animal?

Eukaryotic

Multicellular

Heterotrophic

Ingest food

Lack cell walls

Collagen as main structural protein
Nervous and muscle tissue

Diploid life stage dominant
o Only gametes are haploid

1/8/2006 Phylogeny
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Blastopore

Gastrulation

Phylogeny

Cross section
of blastula




ical transition from colonia
to gastrula-like protoani.

Somatic cells

Digestive
cavity

Hollow sphere —_
Colonial protist, of unspecialized  Beginning of cell Infolding Gastrula-like
an aggregate of  cells (shown in specialization “protoanimal”
identical cells cross section)

Phylogeny




Parifera

‘Radiata

Bilateria

-Acoelomate

‘Pseudocoelomate

-Coelomate
‘Prot

@a::)

Cnidaria
Cteno phfrra
Phoronida §

-‘*’"’r* "‘.ﬁ’/ ""U l&ﬂ f/g

Chordata

Ectoprocta
Brachiopoda
Echinodermata

Platyhaiminthes

Phylogeny

Annelida

Arthropoda

Rotifera

Nemertea

Nematoda



s Parazoa: s Eumetazoa s
o Multicellular o Multicellular 7 /3
o No true tissues o True tissues
o Porifera...sponges

P

[ ——
Comad g |
[ | - Tep—
5 1
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Symmetry

"\IGraI :
o
| o \\ l‘- —
! - - — .IlJorsaI
- Posterior
Anterior
z g Ventral
Aboral |
‘Radiata: Bilateria

‘Radial symmetry -Bilateral symmetry

-Diploblastic ;IJ{ | el
Cnidaria S fepmanes
Ctenophoroa

1/8/2006 Phylogeny 3
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Acoelomate

Pseudocoe

= Body Cavity

Phylogeny



olid body with no

cavi Ty Body covering

i (from ectoderm) Tissue-
P Ia’ryhelml nthes Euad region
rom
. d
planaria S
flukes r
Digestive tract
Tapewor (from endoderm)

(c) Acoelomate

Ny

Phylogeny


http://images.google.com/imgres?imgurl=www.luc.edu/depts/biology/111/planaria.jpg&imgrefurl=http://www.luc.edu/depts/biology/111/lab13.htm&h=480&w=640&prev=/images%3Fq%3Dplanaria%26svnum%3D10%26hl%3Den%26sa%3DG

lomate

y cavity has
outer but not inner
mesoderm lining

nematodes
rotifers

Body covering
(from ectoderm)

Pseudocoelom

Muscle layer
(from
mesoderm)

Digestive tract
(from endoderm)

(b) Pseudocoelomate

Phylogeny


http://images.google.com/imgres?imgurl=www.durr.demon.co.uk/rotifer%25204copy%2520nomarski.jpg&imgrefurl=http://www.durr.demon.co.uk/photographs%2520of%2520algae%26protozoa%25201.html&h=394&w=279&prev=/images%3Fq%3Drotifer%26svnum%3D10%26hl%3Den

Eucoelomate (Coelomate)

Body cavity lined
completely with

mesoderm -
annelids ~
molluscs o A\

: =
arthropods oot
echinoderms | .
chordates

Body covering
(from ectoderm)

= Tissue layer

¥ lining coelom
and suspending
internal organs
(from mesoderm)

1/8/2006 Phylogeny
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PROTOSTOMES DEUTEROSTOMES

mollusks, annalids, arthropods) jechinsdarms, chordates)

Eight-cell slage Eight-coll slage

Protostome
or
Deuterostome? seiaanadstominae

Schizocoslous: solkd Enterocoalous!
masses of mesodarm folds of archenlensn
gplit 1o form coalom form conlom

1/8/2006 Phylogeny



Protostomes
a Spiral cleavage
a Determinate cleavage

o Schizocoelous coelom

= Mesoderm splits to form
body cavity

o Mouth develops from

blastopore (15' mouth) and

anus develops as a 2"
opening....primitive anus
become mouth!

Deuterostomes
Radial cleavage
Indeterminate cleavage

Enterocoelous

= Mesoderm splits from wall
of archenteron and
becomes a coelom

Mouth develops from a 2y
opening (2"¢ mouth) and
blastopore becomes anus

1/8/2006
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Phylum

Description

Parler (spomges)

Cnidaria (hydns,
Jellics, sea ancmones,
corals)

Platyhelminthes:
{fkmworms)

Retilfer (rotifers)

Lophophomtes:
E:.lol[:n.m. Phoromida,
Brachiopoda

MNemenea (prolsoscis
WOTTS)

Mollusca (clams, snails,
sqquicel

Annelida (segmented

WITTRS)

MNematoda
Cronend waorms)

Anhropoda
(crusiaceans, insects,
spisers)

Echinockermata {sea
sjars, sea urchins)

Chordara {(lanceless,
tunicaccs, verchraies)

S\\Y €

YK Bop

Lack wrue tizsues: have choanocytes (collar cells—
unbgue [Rapellaed cells thai mgest bacieria and iy
food pamiches)

Limiaguie tinging structuncs (cnadae), each howsed ina
specialized cell (cnidocyie). gastrovascular cavity
idigestive companment with a single opening)

Dorsoventrally flaened. unsegmented acockomates;
gstrovascular cavity or no digestive tract

Peewdiocoelomales with alimentary camal (digestive
tube with mouth and anus); jaws (rophi) n pharnmx;
Tead with ciliated erouwn

Coclomates with lophophores (Teeding structaures
bearing cilisied temacles)

Unigue anterior proboscis surrounded by Auid-filled
sac; alimentary canal; closed chrculatory system

Coclomates with three main body pars (muscular
foot, visceral mass, mantbe); cockom reduced; most
have hand shell made of calcium carbonate

Coclomates with body wall and internal organs
(except digestive tract) segmented

Cylindrical, unsegmented pseudococlommates with
tapered ends; no circulsory sysiem

Coclomates with segmented body, poanted
appendapes. and exeskeleton made of protemn and
chiun

Coclommates with secondary sacial anatosay (Eirvae
hilsveral; adulis rackialy; unkjue waler vascular system,
endoskeleton

Coelomanss with notochord; dorsal, hollow nerve comnd;
pharyngeal slits; muscular, post-anal il

Phylogeny




< Head
= Bran
Wotochard
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Ancestral deutnrcsicoms




aracteristics

Dorsal,
hollow
nerve cord

Muscle

segments y
Notochord Brain

<<<<<<<<<
7 LG
5

R

L /
Muscular, slits or clefts

post-anal tail
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Agnatha
Chondrichthyes
= Osteichthyes
= Amphibians
O RepTiles
Birds
= Mammc

Bones
supporting

Tetrapod
limb
skeleton

Phylogeny
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