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The 3 domains of life are predominantly microbial
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Bacteria

C. Woese, N. Pace
RNA-based family tree
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All of life’s metabolism is microbial in origin

. Mitochondri6
Bacteria | ooenet

Chloroplast

Eucarya

\ C. Woese, N. Pace
RNA-based family tree
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Microbes collapse the hierarchy of life
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Lane, T.W. and F.M.M. Morel. PNAS, 97: 4627-4631 (2000).
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We are not alone!

e We have 10X
number of microbes

on/within us than \_pe k @ |
human cells 3 4 .
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Qutline for today:

Principles of biology — key concepts that structure the
course

Diversity of the biosphere

Evolution — how diversity arose

Syllabus
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Acidophiles |

Bioleaching of ores |
-

Andina Cu Mine (low pH)

Pilar Parada, Biosigma
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Halophiles use
1 special photopigments to grow
| (why salt flats appear purple)
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Shanna Goffredi

Barophiles
Live at extreme pressures
Symbioses fed by sulfide sustain § <7 .=
V| abundant marine life (>1000 atm 8%
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Geysers |
High temperaturé
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Thermophiles
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Bioremediation

Amazing omnivores
! Diverse microbial communities
8 metabolize (break down) oil
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Part 2:
Key concepts for today
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LIFE'S HIERARCHY

Bacteria
Archaea

biosphere

Eucarya

cosyste

community

population

organism
[cell]

molecule

atom
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LIFE'S HIERARCHY

biosphere

BACTERIA/ARCHAEA EUKARYA

ecosystem

community

population

organism
[cell]

molecule

atom
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LIFE'S HIERARCHY

Bacteria
Archaea

biosphere

Eucarya
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LIFE'S HIERARCHY

Bacteria
Archaea

biosphere

Eucarya

EUKARYA
Single-celled Multicellular
(plants/animals/fungi)
cosystem ‘
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LIFE'S HIERARCHY

Bacteria
Archaea

biosphere

Eucarya

EUKARYA
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— properties of the universe.
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Emergent Properties
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Bacteria I

Eucarya

Ime biologists are sure they had the final picture

¢

THE DNAIS NOT STATIC!

[END OF Bi1 — Myles Jackson, NYU — ethics in
modern biology
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UTube video — possible idea for your writing assignment:

http://www.youtube.com/watch?v= UZ5u5sN1W
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How did the diversity of the biological world arise?
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Change in the genome
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Frequency of changes in DNA:
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Evolution through laboratory experiment
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Darwin was all about natural selection

His precepts:

 Life fad & crmnan "*3‘“"“—3/ |
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Graphics by M Glasser
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Darwin was all about natural selection

His precepts:

1. Life had a common beginning.
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KEY INNOVATION - e.g., hardened forewings (elytra) of beetles

Vortex field contour during ¢ne
cycle of hind wing flapping

of a hovering Coleopteran [beetle] insect.

%et al. (2010) Numerical investigation of the aerodynamic characteristicj
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Key concepts for today:

Principles of biology — Key concepts that structure the course
Diversity of the biosphere
Evolution — how diversity arose

Syllabus
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