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ME 411 / ME 511

Biological Frameworks
for Engineers

IIIIIIIIIIII

M WASHINGTON



2 ) <V7
s199uIbug Jo} SHIOMIWDI |n:>!‘éofb}g

Welcome

Introductions
— Nathan Sniadecki, nsniadec@uw.edu

hitp://faculty.washington.edu/nsniadec/
ME411/A12

Course Mission and Overview

Administration and Logistics
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Functions of Life
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Scale of Life
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Motivation...

. To empower you to work at the

iInferface between medicine and

(mechanical) engineering
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DNA coding for short interfering
RNA (siRNA) is added to genome

/ Dodecahedron

Loop: 3 bases

DNA: 50 nM
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SIRNA joins with proteins to
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G T h Figure 1| Self-assembly of DNA polyhedra. Three different types of DNA

e n e e ra py 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 Lifee
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Fundamental Themes

e Molecular Machines
e Infegrated Systems
e Stfructure - Function
e Adaptation
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Molecular Machines

NATURE’S OUTBOARD MOTOR

Despite the intricacies of the bacterial flagellum, biologists are unravelling its workings and making great headway in understanding
how the nanoscale appendage evolved

FLAGELLA
FILAMENT

HOOK 7 . el
P 3
FICAMENT \ ‘ .
“/‘/ }l ? ‘ﬁ " ; =
| /4 A FLAGELLIN
A SUBUNIT

BACTERIAL
CELL WALL

INNER MEMBRANE

MOTOR COMPLEX
CRING 1

PROTEIN
EXPORT SYSTEM
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Infegrated Systems

i

N

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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Structure - Function

e Form follows function

i
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How to Design Students
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Adaptation

e Short-term
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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

- Panderichthys

meaygnahos ||| | || €

TN N ——

~
-3
-

Carboniferous

Z
H
=
:
g
g
2
:
=
2
2
2
¢
z
z
z
]
E
g
g
s
2

N



? s,. r} 27
si@auibug 1o} s>|lomawniy |D:>&0fb§§

Questions?

Bring your laptop...
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