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Backyard Brains:

Improving the Understanding of the Brain
Through Open Source Neurotechnology

Gregory J Gage, Ph.D.
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Neuroscience for Everyone!
www.backyardbrains.com
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Marzullo and Gage (2012), PLoS One 7(3): e30837
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16,475 First Time Spikers! (and counting...) Your Cart ($0.00)

We are proud to announce that as of 9/20/2012 8:54:25 AM, we have introduced 16,475 to the
joy of listening to spikes.

Finish your checkout with:

First Timers Event Location Date  Presenter
PPRE0UYIERSTTETKROULY
100 PICNIC Conference Amsterdam, g,16/5012 Tim o
Holland < rajr J
25 Universidad San Sebatian Charla gﬁﬁgaga 9/12/2012 Tim \ L Tl 2154
Pontifical Catholic University of Valparaiso Valparaiso, . o
25 Charla Chile 9/10/2012 Tim Now Hiring
105 Uniyersidad de thle Mechanical Santiago, 9/5/2012  Tim
Engineering seminar Chile
. . . , We are looking for a
o5 VHVarvkarg High School Teacher Science Rlﬂimbndge, 8/23/2012 gm and in
2L reg downtown Ann Arbor, MIl. Know
Tim, someone that wants to work with
Universidad Técnica Frederico Santa Maria Alejandro, us? Let us know!
25 Seminario (first bluetooth RoboRoach Valparaiso 8/1/2012 Rimsky,
demo) and
Yank
anko Products
200  Detroit MAKER faire DEEEBih ey ) MEINEL GG
Ml Teddy
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Experiments

[edit]

Here is a list of experiments we are currently working on. If you see an error, or want to make it
better/clearer, we encourage you to edit the section. To keep the spam robots at bay, please e-
mail us if you want to get an account to this wiki.

In this module, you will listen to action potentials and view
1 Getting Started with Spikes “spikes" in real time. An excellent starting point for your
SpikerBox. =l
: — .
- Introduction to Rate Coding How do neurons encode mfom'!atlon. One way is through
rate coding.
B Effect of Temperature on Neurons Here, you can investigate the effect of temperature on the = =
firing rate of neurons.
By manipulating the barbs on the cockroach leg, you can =Wl =
4 Somatotopy 2 S 2 2 poC PPT
learn basic principles of nervous system organization.
B Microstimulation of Neurons and It's the 1780's all over again. Investigate excitability of = W=
- - : : voc §ll PPT
Muscles nervous and muscle tissue with this experiment.
6 Measuring Power Consumption in Does the leg ever run out of ATP? Here's an advanced
Neurons experiment to measure power consumption.
There's no such thing as a perfect ground, but some
7 Referencing your Spikes grounds are better than others, depending on what you are | 74 | |5
studying.
8 Expe:rr:;rnatq rézfifsgtoo?gizg::ile and We now move to the cricket cercal preparation to = Il =
: : : voc §ll PPT
MSG on Neurons investigate neuropharmacology.
- What if we fed the neural activity of one cockroach leg into | =) | I=
N Prosthet = : = < v | BT
? FHrerresthees another? Neural Engineering 101 in session. Lt Ll
s Why do we need so much of that simple molecule oxygen | = | =
1L Oxygen and Spiking anyway? Here you find out. VOL .
With our 2-Channel SpikerBox, you can measure how fast
fN h ; -
= Speed of Neurons action potentials travel down a nerve. How fast are they?
: A simple piece of metal screening can drastically reduce =
= B electrical noise. But how does it work? |
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Marzullo and Gage (2012), PLoS One 7(3): e30837
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Roboroach Controller




Credit: Karl Deisseroth



Low-Cost Optogenetic Teaching Device
Nicholas Ed::): Zak King, Ermily Welkenls.hfmn V'V;i; :;: ,\:":' 5
Dy of

Principle of Operation
*Blue LED stimulation, which is controlled by 3

Eie s valooary (e sicnye self-developed jos application, causes the
: i ? - opening of ChR2 expressed jn the motor
urons of transgenic Drosophila larya (Fig.1).

techniques of perturh &
* Recording electrodes, which is connected to

Prospect of u Wderstanding
P g and behavior controf Relying on 7 v s Vhi o
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optical stimulation, optoger elimin.
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e e Muscle tissue caused by ChRr2 activation
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* Making Optogenetic technology accessible
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Source: Live Recording from Poster at SFN 2011
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Source: http://diy.backyardbrains.com
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Open Finances — Monthly Sales

ZT dny
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$25,000.00
$20,000.00
$15,000.00
$10,000.00

$5,000.00

Source: http://finance.backyardbrains.com



Backyard Brains Customer Breakdown

i Amateur [82]

(College/Grad) [87]

—— High School [87]

Unknown [68]

Professor [330]

Source: http://finance.backyardbrains.com
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Raised over $610,000 in Grant Funding
— NIH SBIR — Kaufman Foundation
— TED Fellowship — Start Up Chile

Sales! Over $215,000 in Revenue
Sold over 2,000 SpikerBoxes

First Publication in 2012: PLoS One
— Crowd sourced publication fee ($1,350)




