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This is a C. elegans worm

2 mm

Adult hermaphrodite

Video speed is real-time



The connectome of C. elegans is known
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Each worm has exactly 302 neurons,
with about 7,369 chemical synapses & 975 gap junctions

Schematic: Durbin 1986



A neural map of the C. elegans head

N2T print number

ANTERIOR GANGLION DORSAL\GANGL'ON (L) LATERAL GANGLION

__________________

AAAAAA

(1Lovi

VENTRAL GANGLION

the ventral nerve cord.

Only cell bodies shown (processes excluded)
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~ Connectivity map of AVA neuron

AVA ventral cord synapses (MoW Table Guide)
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Interactive neural network browser
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Non-spiking electrical activity
of C. elegans neurons
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Non-spiking electrical activity
of C. elegans neurons

Responses to current:

Responses to glutamate (*):
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C. elegans reverses with anterior gentle touch

Video speed is real-time

Li..Xu 2011



DIC optics:

Fluorescent
view:

Identifying neurons for laser ablation

arrows
indicate
neurons

GFP
specifically
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Anatomy of ALM, AVM and PLM neurons

Chalfie & Sulston 1981



Example of electrical synapse between
AVM and AVD

electrical

Chalfie..Brenner 1985



ALM and PLM respond to gentle touch
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Anatomical structure of gentle touch circuit
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MEC-4 mechanosensory channel localizes
to neurite of AVM

MEC-4::GFP localizes to puncta along AVM neurite

Voglis & Tavernarakis 2005



C. elegans reverses after anterior harsh touch

Video speed is real-time

Li..Xu 2011



PVC neurons respond differently
to gentle vs. harsh touch
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Circuit for gentle touch: excitatory mix of electrical and chemical synapse
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Circuit for touch-induced locomotion: gentle and harsh

stimulus sensory command motor behavior
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Derived from Chalfie..Brenner 1985, Li..Xu 2011



C. elegans reverse in response to nose touch
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Video speed is real-time

Kindt..Schafer 2007



Nose touch depolarizes ASH and requires
AVA, RIM and AIB
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ASH activates AVA
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Ordering the neurons into a circuit

AIB is upstream of RIM
and in parallel with AVA/D/E:
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Ordering the neurons in the circuit
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Nose touch stimulates
AIB to release glutamate onto RIM

RIM

M) NN WT
| e

1s MW“\W eat-4
1

nose touch

AIB MMW eat-4
sti blue light

(U N

i ety 2/~ T 4

glutamate

A

5mv

v e

3

]

)

ated
pA)

Glutamate-g

IPSP evoked by nose

IPSP evoked by ChR2

touch (mVv)
o %] - o) ] co

stimulation of AIB (mV)
= ] f =4 o co

20 4

current {

B o
o hh o O
I i L 1

WT eat-4 AlB:eat-4
(RNAI)
==
WT no eat-4
retinal
RIM
* & H
— avr-14
T YL T PRI
2 L 1
0 nose touch
WT avr-14 RIM::avr-14 Ts
rescue

Piggott..Xu 2011



Osmotic shock is similar but different
in its effect on RIM
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Circuit for spontaneous and evoked reversals
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All connections between these 4 neurons
(from the connectome)
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