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Jrganelles

. common feature of all cells
~« membrane bound structure:s
|« biochemical reactors in seril
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unveiling the ionic composition of

organelles
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lon transporting proteins maintain ion levels inside
the cell




most successful drug

targets

hannels:
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. the measurement problem:
(measurement vs detection)
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2. the Russian doll problem: access




3. the black box problem: designing blind

O
QUANTITATION
\ O
G/R K4
INTENSITY \

RATIO A
O
‘ | |
o o




4. the acidity problem: the killer
challeng
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DNA nanodevices: solving the measurement problem
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Targeting nanodevices to organelles:
Solving the accessibility problem

Organelle targeting




E
|

Targeting DNA nanodevices to organelles
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Quantitatively imaging Ca?* in acidic organelles
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LCI: the first lysosomal Ca?* importer described in
| nhumans
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Organellar Na* : lysosomes help cells counteract salt-
stress

Dr Junyi Zou
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Organellar K* : Cell surface K* channels work in

organelles
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Plasma membrane Organelle
membranes
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A DNA-based voltmeter for organelles

organelle-targeted patch an organelle + L
voltmeter Image at sub-cellular resolution \a
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organelles have electrical behavior
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organelle circuitry: the missing link in our multiscale brain
circuitry

Organelles
Cortex Tissue Layers Networks Circuits Neurons Synapses Molecules
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organelle membranes : passive sheaths;
proteins determine organelle fate

Image from Front. Endocrinol. 2011



An idea: "fizzing” organelle membranes
communicate lumenal status to the
cytosol

Organelle exists to
do biochemistry on
lumenal cargo

cargo must be
ready for next step

how IS readiness
conveyed?

jons could convey
lumenal status



“It's turtles electricity all the way

down.”
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Inter-organelle contacts resemble neuronal synapses
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electrochemical state — local [M+] increases on cue — ions exchanged

what will be the insight?
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