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EVOLUTION OF THE H7N9 VIRUS IN CHINA, 2013

Domestic Ducks Wild Birds Domestic Poultry
H7N3 Virus H7N9 Virus  Multiple HIN2 Viruses

Hemagglutinin
determines how
the virus sticks to
the host cell.

Neuraminidase
determines how
the virus spreads
through the host.

Current H7N9 Virus
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* Biogeography evidence
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« Homologous structure VS Analogous structure
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 Molecular record
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Founder effect




Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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The effects of different types of selection on a population
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DIRECTIONAL SELECTION

>

SELECTIVE PRESSURE
Farmers select against
turkeys with smaller
breast muscles because
they are less valuable.

-

before
selection

I» Population

Proportion of individuals in population

Smaller

Il

Relative size of breast muscles in farmed turkeys

Change in avg.
breast size

Evolved
population

Larger

Figure 8-26
What Is Life? A Guide to Biology
© 2010 W.H. Freeman and Company

Turkeys on poultry farms can no longer
mate naturally! Their breast muscles
have become so large that artificial
insemination is required.




SEM 18,000

(a) Normal red blood cell Normal hemoglobin

SEM 18,000

(b) Sickled red blood cell Sickle-cell hemoglobin
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Colorized SEM 8,600

Frequencies of the
sickle-cell allele

] 0-25%

2.5-5.0%

y | 5.0-7.5%
Distributionof |~ T 7.5-100%
malaria caused by 1 10.0-12.5%
Plasmodium falciparum ] $12.5%
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STABILIZING SELECTION

SELECTIVE SELECTIVE
. PRESSURE PRESSURE L
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Figure 8-27
What Is Life? A Guide to Biology
© 2010 W. H. Freeman and Company



DISRUPTIVE SELECTION

SELECTIVE PRESSURE
Medium-size fish get outcom-
1 peted for territory by larger

Population fish. Smaller fish are able to Evolve-d
before sneak in and fertilize eggs | Population
selection before being detected.

[l
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Relative size of male Coho salmon

Proportion of individuals in population

Figure 8-28
What Is Life? A Guide to Biology
© 2010 W.H. Freeman and Company



Mule (hybrid)



‘Greater Canada goose
(Branta canadensis)

Greylag goose (Anser anser)



Abert’s squirrel

Kaibab squirrel
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O O Individuals of
different species

PREZYGOTIC BARRIERS

@ Habitat isolation: populations live in
different habitats and do not meet

@ Behavioral isolation: little or no sexual
attraction between males and females

@ Temporal isolation: mating or flowering
occurs at different seasons or times of day

Meachanical isolation: structural
) ditferences in genitalia or flowers prevent

copulation or pollen transfer
e Gametic isolation: famale and mala
gametes fail to attract each other or
are inviable
Fertilization

POSTZYGOTIC BARRIERS

@ Reduced hybrid viability: hybrid
zygotes fail to develop or fail to reach
sexual maturity

@ Reduced hybrid fertility: hybrids fail to
produce functional gametes

@ Hybrid breakdown: offspring of hybrids
have reduced viability or fertility

OO OO Viable, fertile

offspring
Copyright € Pearsen Education, Ine., publishing as Benjamin Cummings.
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Monarch Viceroy
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« Warning (aposematic) coloration
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Cross-section

<LP

1 Carpels evalved
 from leaflike
structures whose
edges folded over
ovules, protecting
them.

(b) Carpel evolution

~ Early carpels
folded over

ovules, with the
seam closed by

sticky secretions.

| Later carpels were

completely closed
into a tube, by
fusion of tissue.

4 |

Carpels developed

specialized regions

(stigma, stvle, and are fused to form a
ovary] to form a compound pistil.
pistil.
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Deuterostomia Protostomia
Radiata Bilateria
A = Acoelomates
P = Pseudocoelomates
C = Coelomates
C1 = Coelom forms from
embryonic gut (enterocoeli)
Parazoa E C2 = Coelom forms from
umetazoa mesoderm cell mass (schizocoeli)

METAZOA
]

Choanoflagellata (?)
colony
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