ME 498 / ME 599

Biological Frameworks
for Engineers
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Welcome

e Infroductions

— Nathan Sniadecki,
nsniadec@u.washington.edu

e hitp://courses.washington.edu/nsniadec/
ME498/A11

e Course Mission and Overview

o Administration and Logistics
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ME 498 / ME 599

Functions of Life
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Scale of Life
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Motivation...

..for working at the interface
between medicine and
(mechanical) engineering
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DNA coding for short interfering
RNA (siRNA) is added to genome

SIRNA joins with proteins to
form silencing complex

The silencing complex binds to
RNA copies of the faulty gene
and destroys them

left untouched

RNA copies of normal gene are % \/ \/ \’

Gene Therapy
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Figure 1| Self-assembly of DNA polyhedra. Three different types of DNA
single strands stepwise assemble into symmetric three-point-star motifs
(tiles) and then into polyhedra in a one-pot process. There are three single-
stranded loops (coloured red) in the centre of the complex. The final
structures (polyhedra) are determined by the loop length (3 or 5 bases long)
and the DNA concentration.
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INntegration
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- Environmental Limits to Life?
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Fundamental Themes

 Molecular Machines
e Infegrated Systems
e Stfructure - Function
e Adaptation
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Despite the intricacies of the bacterial flagellum, biologists are unravelling its workings and making great headway in understanding
how the nanoscale appendage evolved
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Molecular Machines
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Infegrated Systems
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Biological scale:

Molecular = Cellular - Tissue -
Organ - Organism - Ecosystem
—> Biosphere

Length Scale:
nm —-> um 2> mm 2> cm 2> m 2> km
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- Function

Structure
e Form follows function
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Ossicles

Eardrum

Middle Ear
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http://en.wikipedia.org/wiki/Image:On_Growth_and_Form.JPG
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How to Design Students
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Adaptation
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Adaptation

* Long-term
(evolution)

FROM FISH TO TETRAPOD

The “fishbian” sequence is one of the most complete in the fossil record

Million years
385 370 355

Eusthenopteron
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Carboniferous

SOURCE: EVOLUTION: WHAT THE FOSSILS SAY AND WHY IT MATTERS (COLUMBIA UNIVERSITY PRESS)
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Questions?

Next class: MEB 231
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