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ÅIntroduction to HHMI Janelia Farms

ÅSample: Nerves, Worm Brains, Fly Brains, Rodent Brains
ïThe data challenge!

ÅProbes and Microscopies:
ïExisting

ÅElectrophysiology

ÅFluorescent labels

ÅMicroscopes

ïInnovating  Examples

ÅElectrophysiology

ÅLabels

ÅEnhancing contrast

ÅImproving Resolution

Å PALM & iPALM



Goals  at Janelia Farms
Two synergistic objectives:

ÅIdentify general principles that 
govern how information is 
processed by groups of neurons

ÅDevelop enabling imaging technologies



Core Competencies @ Janelia

ÅComputation, Imaging

ÅGenetic & Chemical Probe Engineering

ÅGenetic Computation Analysis

ÅImaging, Microscopy ïApplication

ÅElectrophysiology ïApplication

ÅBehavior

ÅInnovation
ïImaging, Microscopy, Electrophysiology



The Sample

ÅOne Neuron

ÅWorm C. Elegans

ÅA Fly

ÅA Rodent



The Sample
Å Nerve Cell
ï Size 

ÅSynapse  100 nm

ÅDendrites 0.1-1.0 mm

ÅSoma(body) 10-100 mm

ÅAxons 0.1 ï>10 mm

ï 10-1000 dendrites 

ï 100-10000 synapse

Å Worm C. Elegans
ï 302 Neurons

Å60 mm dia 

Å~8000 Synapses 

ÅConnectivity Maps

Å .



Imaging Volume of Fly Brain

Electron Microscope Resolution

300 mm

5 nm

1 Tera Voxel
300,000 Neurons

1 Billion Synapse
200 Tera Voxels



Fly Brain Inspection : 

Semiconductor Chip Inspection
If Fly Brain were 

sectioned to 0.07 micron

and spread out

Die Fly

5 cm2 5 cm2

65 nm 

Wire Axon

200 Million

Transistors Synapse

200,000

CLB(FPGA) Nerve Cell

Pentium 4 Dual Core

Tiled Fly Brain Sections



Multiple Dimension Challenge

ÅSamples=SD

Å30 samplings on each of 6 axis
Ą 1 billion samples x trillions of voxels

Å ĄScale Up!
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History Variants, Training, Toxins,é

Need Help!



Existing tools to probe

ÅElectrophysiology

ÅSpecial Fluorescent Probes

ïFluorescent Proteins,  (FP)

ïFunctionality in FPôs

ÅCa++ imaging

ÅChannel rhodopsin

ÅUncaging 

ÅScanning confocal

ÅSmall section EM



Patch Clamp  - Silicon Tetrode Probes

http://openwetware.org/wiki/Image:Action-potential.jpg


Fluorescent Protein Labels For Cell
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