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Organizing the diversity of life
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Darwin in 1840,
after his returr
from the

voyage
The
Galapagos Hh—-— ‘ )
Islands
“ (a) Cactus-eater. The long, ’ (c) Seed-eater. The large ground
~ sharp beak of the cactus finch (Geospiza magnirostris) %,
B ground finch (Geospiza has a large beak adapted for ocEan
A sy SCANQens) helps it tear cracking seeds that fall from /
Fernandina
2t and eat cactus flowers plants 1o the ground S
and pulp,
0 40 km f 3
i 40 mile New
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(b) Insect-eater. The green warbler
finch (Certhidea olivacea) uses its

narrow, pointed beak to grasp insects




in and Natural Selection
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- Diversity of life
* Darwin developed two main ideas

- Descent with modification explains life's unity
and diversity

— Natural selection brings about match between
organism and their environment
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Natural Selection

* |ndividuals that have certain heritable
characteristics survive and reproduce at a
higher rate than other individuals

e Over time, natural selection can increase the
match between organism and their
environments

* If an environment changes, or If individuals
move to a new environment, natural selection
may result in adaptation to these new
conditions, sometimes giving rise to new
species In the process



How it works
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Speciation
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Corilla Chimpanzee Human
48 chromosomes 48 chromosomes 48 chromosomes 48 chromosomes 46 chromosomes
(24 pairs) (24 pairs) (24 pairs) (24 pairs) (23 pairs)

e
St

& million years ago \ Extinct common ancestor of

chimpanzees (including bonobag)
'\ and human

8 million years ago ﬁnl:::;ﬂ::;ﬂ“;m of gorilla,

Extinct common ancestor of orangutan,
gorilla, chimparnzees, and human

13 million years ago




Types of Evolution

* Divergent
 Convergent
* Parallel

(1) Pterosaur
(2) Bat
(3) Bird
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Speed of Replication

* E. coli. genome contains 4.7 X 10 nucleotide
pairs. Replication proceeds at about 1000
nucleotides / second (40 minutes)

* The average human chromosome contains 150 X
10° nucelotide pairs which are copied at about
50 base pairs / second. The process would take
a month. :
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Cell Cycle
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0 Removed stamens

from purple flower Mendel's EXperimental,

€) Transferred sperm-
bearing pollen from

meertl  Quantiative approach

flower to egg-
bearing carpel of
purple flower

Parental : P Generation ‘ X Ty
- (true-breeding ﬁ“ -

P \
{ } DETEFITEI' White

flowers

Furple

~ Stamens flowers
Carpel

€ Pollinated carpel . %
matured into pod ;

O Planted .
seeds from F1 Generation

pod
wbrids) All plants had

. rple flower
RESULTS When pollen from a white flower was trans- pu pE1 OWErs

ferred to a purple flower, the first-generation hybnds all had purple '
flowers. The result was the same for the reciprocal cross, which in- l
volved the transfer of pollen from purple flowers to white flowers

© Examined F, Generation

o afed offspring
_ ) . all purple
First filial AN » flowers
generation SRLAEVFRANAEIND Wik A‘ y.
offspring | Ny y

(Fy) 705 purple-flowered 224 white-flowered
- e— ’ . plants plants
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Genotype vs Phenotype
Phenotype Genotype Te StC rO S S

Purple PP
(homozygous)

unknown genotype: known genotype:

Dominant phenotype, Recessive phenotype,
PP or Pp? pp

Pp

(heterozygous) S ¥ R

If purple-flowered If purple-flowered
parent is PP parent is Pp

Pp Sperm
(heterozygous)

pp
(homozygous)

Ratio 1:2:1
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Phenotypic ratio 9:3:3:1

RESULTS

315 108 L:} 101 }ay 32 ﬁ Phenotypic ratio approximately 9:3:3:1
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