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DNA is a programming language for biochemistry (metabolism).

It can also specify how to build hardware.

Nature supports incredible diversity — over 2 million species we can see!



ATG-TCA-AAT-AAA-AGT-AAT-GAT-AAT-GGC-AGA-GCA-TAT-GAG-TTT-GCA-TTT-ATA-AAT-GAA-
TTA-GGA-CGC-ATT-GCA-ACT-CAA-AAT-CAG-AAT-ATA-AAT-ATC-GAA-AAG-AAT-TCT-AGC-TAT-
TAC-GTA-GTT-GAG-AAA-TCT-TGG-AGT-ACA-TTA-TCG-GAT-CTT-GAA-AAA-GAA-AAA-TAT-ACA-
AAA-AGT-GCA-ATT-GCT-GGT-ATC-AAT-CTT-ATA-ACA-AGC-TTA-GAG-CCA-ATA-ATA-GAA-GAT-
GGT-AAT-GGT-GTA-TTA-AAC-TTA-AAA-ATA-CAA-GCT-GAT-AAT-AAA-GGT-GAA-TTA-GGC-GAT-
ATT-AGA-GAT-ATT-TTA-ATT-CAA-AGA-GAA-AAT-ATT-AAT-TGG-GAA-ATT-GGT-TTA-AGT-TTA-
AAA-CAT-AAT-CAT-TTT-GCT-GTG-AAA-CAT-AGT-CGT-TTA-TCA-CAT-AAA-ATT-GAT-TTT-TCA-
GAA-AAA-TGG-TTC-CAA-TTA-CCT-TCT-TCT-CAA-AAT-TAT-TGG-GAT-AAT-ATA-CTC-CCT-ATT-
TTT-GAG-AAA-TTA-GAA-ATT-TAT-AAA-AAA-GAT-AAA-ATA-AAA-TGG-AGA-GAG-TTA-TCT-AAT-
AAA-GAA-GAT-TGC-ATT-TAT-TAT-CCC-ATA-CTT-AAA-TCA-TTT-ATA-GCA-GAA-ATT-AAA-GAA-
AAG-TAT-GAT-AAA-TAT-AAT-TCT-ATT-GTT-CCA-CAG-AGA-ATG-GTT-GAA-TAT-TTA-CTT-GGA-
TAT-TTT-GAT-TTC-TAT-AAA-ATC-ATA-AGT-CAA-GAT-AAT-AAG-AAA-CTA-ACA-TCT-ATT-CAA-
TCA-TTT-AAT-TTA-CGT-GGA-ACA-CTA-AAT-AAA-CCC-TCT-AAA-AAA-CGA-AAG-GCA-GAC-ATT-
TTT-ATA-CCT-GTA-GCT-AAT-TTA-CCA-ACT-AGA-ATC-ATT-GAT-ATA-GAT-TTT-AAG-CCA-AAT-
AGT-AAA-AAC-ACG-GTT-GAA-TTA-TAT-TTA-GAT-AAA-GGA-TGG-CAA-TTT-AGT-TTT-AGA-ATA-
CAT-AAT-GCT-TCT-ACT-ATT-ATT-GAA-CCG-AGC-TTG-AAA-TTT-GAT-ATA-AAA-CTT-ATT-GGT-

GTT-CCT-GCC-ACA-ATA-ATT-TGT-TTA-GAG-ACC-CCT-TGG-GAA-GAA-TGA



1980 1987 1995
500 bp/day (manual) 36,000 bp/day (semi-auto) 144,000 bp/day (semi-auto)

Sequencing and Basecalling Results for 191base Read
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Environmental Shotgun Sequencing; Its Potential and
Challenges for Studying the Hidden World of Microbes
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IBM's BlueGene/L: world's fastest
supercomputer, 3 years running



The problem with reverse engineering...

REDUCTION | COMPLEXITY

If we didn’t build it, we may not be able to fully understand it.



Towards “forward” bio-engineering
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Recomiinant DM,

Restriction Enzyme
Action of EcoRlI
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sponsored Links ..
Gene Synthesis $0.59/bp ;DNA 2.0

Dependable Senice @ Low Price:
Come on Down and Save Your Budgets!
whnti. epochbiolabs. cam

Elug Heron Gene Synthesis

Gene Synthesis- Explore the
passibilities! Save Time & Budget
wenwy, hlueheronbio. cam

Eio =& T Gene Synthesis

Low price, free LB stab
and bonus DMNA [adder.
weay biiost com

_ustom ene Synthesis

Far =mall, large & difficult genes. B LU E H E RO. N ®

Free codon optimization services BTOTECHNOLOGY
wenniy, Celtek-genes. com

Custom Gene Synthesis

What If you could engineer any gene - EN EAR

to speed up R&DY Build with us.

whorwe. codondevices. cam THE GEHE DF Tﬂun E-Hﬂ“:E

1/27/2008






Applications dependent on synthetic capabilities and $

single genes minimal life

»

A 4
a

-
<

base
pairs

102 103 104 10° 106 107

-
<

» - »

genetic circuits, viruses, GEMs Engineered organisms
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Synthetic biology requires an unprecedented level of interdisciplinary cooperation, fewer
laboratory skills, and less overhead than conventional genetic engineering.










International Genetically Engineered Machine Competition

article  di= i edi  history

registry

Cambridge & Melb

Carmbridge University 8 N

sat & sun, nov 3-4

iGEM 2007 is now

officially  coneluded!
Congratulations to all!
) Hi;l:.l.{r'”"'....' .-:.-': .' I

Hundreds of undergraduates all over the
world spend their summer making
Bynthetic  Biology a  reality by
participating in the annual
International Genetically Enginesred
Machine competition.

iGEM through the years

m =008
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iz octs

Jamboree roster + fees due

iGEM wiki frozen + parts /iy
postmarked 26 Oct oz

SAL-5UN
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Registry + BioBrick sun-tue
foundation workshops  4-6 nov o7
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The University of Alberta's

Butanerds
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Canada AM W-FIVE Weather Entertainment Programs | T¥ Listings
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L Fill your home with the Full HD experience, only with ExpressVu.
Save * Superior picture quality — up to 10 times better than regular cable ’
5120 * Maost HD channels— over 60 and growing [ CERLRES
* Best HD PVR — the most recording capacity with up to 30 hours of HD

Latest News: Flames come up short against 'Hawks

NEWS Programs CTY News Team Services
F Top Stories | Canada F World } Entertainment * Health ! Sports * Business F SCI-TECH F Politics * Consumer } Specials * Galleries

Alberta team trying to turn E. coli into fuel
Updated Mon, Mov, 5 2007 8:12 AM ET

The Carnadian Press

CAMBRIDGE, Mass. - A University of Alberta
team trying to turn E. coli into fuel has
earned a first place finish in the energy
cateqory at an international genetic
engineering competition at MIT,

Under a magnification of Welcome to

6836x, this scanning Andrew Hessel, a consultant with the

electron micrograph (SEM) | ple s [ngenwity Fund who has helped the human network

depictes a number of L

Gram-negative teams from three Alberta universities Discover how the human network alialn
Escherichia coli bacteria of | COMPete, says while none of the teams connects and empowers us all. Find out + cisco
the strain 0157:H7. from the University of Calgary, the

(Courtesy of Centers of University of Lethbridge or the U of & made

Disease Control and it to the final competition, he calls it a USER TOOLS

Prevention) fantastic educational experience, B odalicin e afh mree



Genetic-Engineering Competitors Create Modular

DNA Dev Kit

By alexis Madrigal B 11.45.07 | 7i50 FM

of California-Berkeley
to-hlon i

take a billion-dellar [facility] to make stuff.

College and high school students are helping MIT
scientists develop an open source development kit for
biclogical systams that could do for cells what Linux has
done for computars.

Ag part of the International Genetically Engineerad
Machines competition held in Cambridge, Massachusetts,
last week, Peking University students created tiny
assambly lines cut of bacteria. Their entry, "Towards a
Self-Differantiated Bacterial Assembly Line," won them
the grand prize among 5o teams from arcund the world.

"Biology is going to be able to make the things that we
want," said Tom Enight, an MIT enginssr and co-founder
of iGEM. "And when that happens, the aconomics of
production are going to changs dramatically. It doesn't

It takes a hundred-dollar incubateor.”

The Top 10 New Organisms of 2007



Ehe New JJork Times
English, Algebra, Phys Ed ... and Biotech
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izeorge Cachianes, left, formerly of Genentech, teaches hiotechnology at Lincoln High =chool in San Francisco.

dim MilzondThe Hew York Times



BERKELEY CENTER
FR SYNTHETIC BIOLOGY

A JoinT PROGRAM OF THE CALIFORNIA INSTITUTE FOR QUANTITATIVE BioMEDIC AL RESEARCH (QB3)
AND LAWRENCE BERKELEY NATIONAL LABGRATCRY (LBML)

The California Institute for Quantitative Biomedical Research (QB3) and Lawrence Berkeley
National Laboratory (LBNL) have joined forces to accelerate the growth of synthetic biology, a
new field that promises major new advances in preventing and treating disease, generating new
energy sources, and preventing and mitigating environmental threats.

Opening in spring 2005 in a spacious, modern building
in west Berkeley, the Berkeley Center for Synthetic
Biology gives renowned scientists and engineers the
chance to pool their talents and collaborate in new
ways, with enormous potential benefits for California’s
citizens in the form of advances in biomedicine and
energy renewables and economic growth.

Synthetic biologists study the control and design of

biological components and new organisms to solve a QB3 and LENL scientists occupy lab space in a
host of important health, energy, and environmental building renovated in 1997 for biotech research,
problems that cannot be solved using naturally previously leased by Bayer, featuring large labs,

; ' ; rin ; viral suites, and tissue culture rooms. UCSF Mission
occurring hiological entities. The inherently Bay and numerous biotech firms are nearby.

| [

MIT establishes groundbreaking
biological engineering major

The Massachusetts Institute of Technology faculty yesterday approved a
hewy course of study for undergraduates, in hiological engineering, the
first entirely new curriculum establizshed at the Institute in 29 vears.

University of

Lethbridge

YN\ ¥
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rojects withh DINA

1.-'-1- nT.'I.Ih. f For ages 8 and up
Adult Supervision Required
Materials included except for the items listed,
Through play, hands-on projects, patterns and puzzles
this book and kit explores the amazing DNA story.
3 Build a DNA ladder.

: Heat
. % SHOCK!

Decode the
code of life

Is it a boy or girl?

ODoey,
ooey, %
DNA! ;
Dress up for ;
sterile technigues. Salve, the '
chromosomie ' |
Quality time, gquality learning, quality play. puzzle.

http://www.electrowiz.com/
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processes

big economic shift on‘the order of
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. computing S
e Life and life processes are important — should be

used and understood, not in the hands of a few
hence the need for “open source biology”
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FUND

CONTACT U5  SITE SEARCH  USER LOGIN

ABOUT US | AWARD PROGRAMS | RESULTS | INDUSTRY PARTHERSHIPS | OUTREACH | COMMURNICATIONS

Ingenuity

M

Alel‘tH Ing CRUITy CTd ' . Ingenuity launches bold new $100

the Alberta Heritage Foundationfor.Scicnce il Logincering Research, million research program
Cctober 10, 2007 - Ingenuity
d D C “Hﬂwment"‘ resca rch. Acceleratars focus on ensuring
'.‘_.

future prosperity of the province.

« Registration fees ($1000/team)
 Teach the teachers meeting (MIT, May)
 Regional meetings and seminars

e Travel and accommodation for up to 100 students to
MIT Jamboree in November

e $5,000 research start-up fees
e Support, technical advice, media relations



