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LIFE GROUPS DESCRIBED SPECIES NUMBER OF ESTIMATED SPECIES ACCURAGY
Hicn Low

Viruses 4,000 1,000,000 50,000 Very Poor
Prokaryotes 4,000 3,000,000 50,000 Very Poor
Fungi 72,000 2,700,000 200,000 Moderate
Protozoa 40,000 200,000 60,000 Very Poor
Algae 40,000 1,000,000 150,000 Very Poor

Plants 270,000 500,000 300,000 Good

Nematodes 25,000 1,000,000 100,000 Poor
Crustaceans 40,000 200,000 75,000 Modesate
Arachnids 75,000 1,000,000 300,000 Moderate
Insects 950,000 100.000.000 2.000.000 Moderato
Molluscs 70,000 200,000 100,000 Moderate

Vertebrates 45,000 55,000 50,000 Good
-nlhl.‘rs 115,000 800,000 200,000 Moderate
TOTALS 1.750,000 111,655,000 3,635,000 Very Poor
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Fused pelvic structure with more than 8 vertebrae

\ \ < \V
\> Globe-shaped head
Pelvic structure modified so that the
pubis is parallel to the ischium and illium
Tail vertebrae with flanges that are reduced
or absent

b Length of radius length of ulna (bones of the lower wing)
lessthan 0.7

A breastbone with a prominent ridge (called a keel)

Complex feathers; fewer than 26 tail vertebrae

Dromeosaur o v g
Simple feathers

T rex (sue) Copyright © 2004 Pearson Prentice Hall, Inc
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® Synapamorphy:A shared derived
characteristic

® Homoplasy:A character that evolves more
than once on a tree

Synapamorphies

® Ornithodira: Advanced mesotarsal ankle

® Dinosauria: three or more sacral vertebrate, perforate acetabulum, reduced
fibulaa, three or few phalanges in the fourth digit of the hand

® Ornithischia: at least five sacral vertebrae, predentary bone

® Sauropodomorpha:at least 10 cervical vertebrae, femur longer than tibia
® Theoropoda: metatarsal | reduced, hollow bones

® Tetanurae: furcula (fused clavicles)

® Maniraptora: semilunate carpal bone, pubis turned posterior (as in
ornithischians)

® Aviale: presence of feathers

® Aves:loss of teeth

Endosymbiosis
hypothesis for the origin
of organelles

® Organelles originated in symbiotic union of
ancestral prokaryotes

Whales
~  Hipos
| Pigs
— Perissodactyls
{ "L~ Camivores
‘ - Pangolins
‘ — Bats
Shrews, moles
[~ Rodents
— Rabbits
- Lemurs
| L Tree shrews
— Primates
- Sloths, anteaters
| L Amadilios
r~ Tenrec, golden mole
1 Elephant shrews
Aardvark
Sirenian
L Hyrax
— Elephants
Marsupials
Outgoup
Copyright © 2004 Peq%son Prentice Hall, Inc

Evidence

Mitochondria and chloroplasts are superficially like bacteria

Circular DNA molecules with no associated histones (similar to

those of bacteria)

Chloroplasts and mitochondria both have their own replication

machinery, which more closely resembles that of prokaryotes

® first aa of transcripts is fMet (not Met as in eukaryotes; the amino
group of the Met tRNA is modified by the addition of a formyl
group)

® antiobiotics, such as streptomycin, block protein synthesis in
mitochondria, just as they do in bacteria

® inhibitors of protein synthesis in eukaryotes (e.g., diphtheria
toxin) don’t block synthesis in mitochondria

® rifampicin, which inhibits RNA polymerase in bacteria also inhibits
RNA polymerase in mitochondria (does not affect eukaryotic

nucleus)
18
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Thermoprolews fenax
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Homo sapiens

Henopus laevis
Zea mays

Halococcus marhua
Halobacternum volcani

Archaea

Suifafobus solfataricus Mathanaspiriiurn hungalel
Methanobactenium formicicum

Methanococcus vannel

Bacteria

Gophers

. underwoodi m—— G. Setzeri

Lice

. cavator G. par

. cherrigii  m—— G, cherriei

—

. heterodus s G. costaricensis
. hispidus = G. chapini

. bulleri G. perotensis

. merriami G. nadleri
. castanops  sess—— G, eXpansus
. personatus  ses— G, texanus

. breviceps ses— G. eWingi

. majusculus  me— G. geomydis

0.
(@)
(@)
(@)
o
P.
Z. trichopus G. trichopi
C
C
G
G
G
G

. halli G. oklat

Fungal phylogeny

Ant phylogeny
Lepiota procera
Coprinus cinereus

lum c

G P

Athelia

Atta cephalotes
Sericomyrmex bondari
Trachymyrmex bugnioni

o

Ap collare
Boletus santanas

Xerocomus chrysenteron

Copyright © 2004 Pearson Prentice Hall, Inc. 23
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~250,000
years ago

Croatia

Caucasus
Germany
Africans
non-Africans
non-Africans

-170,000 Africans

yoar ago Africans
Africans
Chimp
Chimp
Chimp

Neandenals

Modem
humans
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Micronesian. :'—1 Islands 25 ) . 26
Melanesian ilippi | — Austronesian
New Guinean S i
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Genetic Tree freesee—— Language Tree
Mbuti Pygmy
‘West African- Niger-Kordofanian
Bantu——
ognates m -
Bushmen. Khoisan
Ethiopian-
S.W. Munl Semitic——— Afro-Asiatic——
North African ——Hamitic—
Iranian
. . European. Basque-Caucasian?? —|
English is T e
Sardinian.
Indian Ne
. 5.E Indian -Elamo ?-Dravidian ————
German ist o=
French est [

Latin

est

Greek

esti

$ino-Caucasian??J-Dene-Caucasian??

Sanskrit

asti

Persian

ast

Fit language tree to gene tree

(a)

HIV-1/U455; Human

US: Chimpanzee |
CAM3: Chimpanzee
SlVepGAB1: Chimpanzee
= HIV-1/MVP5180: Human
HIV-1/ANT70: Human
NT: Chimpanzea

- SV
SV,

L'Hoest monkey 322
a- Sun-talled monkey
- Mandrnll —

o

"
MerTYO: Adrican green monkay
Verd: African green mankey
ar155: African green monkey
GriB77: African green monkey
n1: African green monkey

HIV-2/ROD: Human
HIV-2/D205: Human
SiVsmH4: Sooty mangabey |
HIV-2/FO784: Human %
SlVsem: Stump-talled macague
SIVg: Sykes'
monkey

"
frw)
A2

-

—— HIV-1 and relatives
—— Main SIV lineages
—— HIV-2 and relatives
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Dentist-x

Dentist-y

Patient C-x

Patient C-y

Patient

Ay

Patient 6-x
Patient G-y

Patient

A-x

Patient B-x

Patient B-y

Patient E-x
Patient E-y

LC2-y
Patient F-x
Patient F-y

LC Consensus Sequence

LC9

Patient D-x

Patient D-y

LC2-x
LC3-x

Patient 5
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LC2-x
LC3-x
LC2-y
Patient F-x
Patient F-y
LC Consensus Sequence
LC9
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Patient D-y




