
How do animals adapt to warming temperatures?
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Membrane fluidity has to be adjusted within the cells

How are cells sourced with the right type of Fatty acid?



No heat shock

Heat-shock

Soil nematodes are ectotherms

preferred temperature

unsaturated FA

cold

saturated FA

hot

fluid viscous

15ºC 20ºC 25ºC

Metabolic acclimation Metabolic acclimation

No thermogenesis



HSF-1

hsp16.2P:GFP

No heat shock

+ heat shock 



15°C

20°C 25°C

Number of GFP + neurons

Hsp16.41P: Gal4

15 degrees 25 degrees

GAL4
Phsp-16.41

GFP

GAL4

15xUAS

Sensory neurons are very sensitive to temperature
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No heat shock

Neuronal stress and fat desaturases are opposite 
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What is the function of neuronal stress?

Neuro P:HSF-1

Increased robustness to 
stress

Longer life

Andy Dillin



nHSF-1 worms are leaner

Bodipy staining

Mersede Masoudeh

nHSF-1

Wild type

N2 nHSF-1(2)

0

1000

2000

3000

4000

5000

M
e
a
n

 I
n

te
n

s
it

y
 B

o
d

ip
y

     ***
p=0.0003

Paired t-test

Energy          Membranes   

Lipid

droplets

Fat storage



Synthesis and degradation of lipids that coat Lipid droplets 
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nHSF-1 has lower levels of unsaturated fatty acids

Mersede Masoudeh and Laetitia Chauve
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Neuronal circuits and signaling pathways 
involved?
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Tax2/Tax-4 cGMP gated channel is a regulator of fat deposits in nHSF1
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Tax2/Tax-4 cGMP gated channel is a regulator of fat deposits in nHSF1
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C. Savvage Dunn

BMP signaling in C.elegans
Dbl-1/BMP

body size

Fat 
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BMP signaling in C.elegans
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Neuronal stress causes a reduction in BMP activity
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Laetitia Chauve and Hanneke Okkenhaug



BMP signaling acts downstream of neuronal stress
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No heat shock

Neuronal stress as a thermostat

preferred temperature

unsaturated FA

cold hot

fluid viscous

0           2            4            6             8

15ºC

20ºC

25ºC

Stressed neurons

15 degrees

0.0000

0.0025

0.0050

0.0075

0.0100

500 1000 1500 2000 2500

value

de
ns

ity

0         1000            1500          2000

25ºC 

20ºC

15ºC

Fat7p:GFP

Neurons 

stressed

FAT-7

saturated FA

Metabolic acclimation Metabolic acclimation



Venn diagram

l2fc=0 (gene count)

P=2.7e-12

Gomez Orte et al, 2017
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Neuronal stress increases membrane viscosity
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Viscous membranes/
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warm temperatures

Worms get ready for the heat-wave
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Why is the thermostat variable at constant temperatures?

Laetitia Chauve



F1

F2

F3

Q
u

an
ti

fy
 N

o
 s

o
rt

in
g

Is the level of neuronal stress remembered across generations?
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Neuronal stress as an adaptive thermostat

Prediction: nHSF1 worms have the thermostat switched on
Are they constitutively acclimated to warmer temperatures?



Subsets of tax2/tax-4 cGMP expressing neurons
are key to fat remodeling

Key signals?

AWC and ASJ are both responsive
to temperature

Fat remodeling



Does the thermostat remember across generations?

Hsp transcripts can be subject to the
Germline RNAi pathway 
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Neuronal stress causes a massive increase in membrane phospholipids

Greg West and Andrea Lopez


