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nutritional control of growth
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homeostasis and inter-organ communications
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the larval fat body controls systemic growth
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nutrition controls insulin secretion
via the fat body
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remote control of insulin secretion
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a new pair of IPC-Contacting Neurons
activated by starvation
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hemolymph GBP1 inhibits ICN activity

CalLexA (neuronal activity)
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GBPs control insulin secretion through EGFR
activation in ICNs
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orchestration of the nutrient response through
IPC function
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high sugar-induced insulin resistance
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the fly lipocalin NLaz is required for
high sugar-induced insulin resistance
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amino acid sensing in the brain
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aversion towards a deficiency for essential amino acids
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GCN2 controls food intake in the brain
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GCN2 controls food intake in the brain
(Drosophila)
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imbalanced a.a. diet activates DA neurons in vitro
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imbalanced a.a. diet activates 3 DA neurons
controlling diet aversion

D'>GFP

1 ~— D’> GCaMP3

40 sec

A food intake (%)

10 -

-10

-20

-30

**

i

-40 -

e 9
O O
40 ».’IO
Q
Bjordal et al., Cell 2014



hormonal control of developmental transitions

ecdysteroid (pg/ml)
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hormonal control of developmental transitions
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an evolutionary conserved mechanism timing
juvenile-to-adult transition
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control of developmental transitions

ecdysteroid (pg/ml)
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organ growth controls the timing of maturation
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screening for the control of maturation timing

Q JUVENILE
& —
repair ‘ dilp8-RNA/
R
dilp8-RNA/

neoplasm

N—

DILP8

Colombani et al. 2012



ecdysone w MATURATION
*

rng
gland

PTTH

i-growing neurons

tissue

brain

Colombani et al. Science 2012
Colombani et al. Current Biol. 2015
Boone et al. Nat Commun. 2016



coordination of organ growth
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growth impairement
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dilp8&/lgr3 controls developmental stability

di|p8KO/EXA

Fluctuating Asymmetry index: 2(Ai)%/n

Garelli et al., Science 2012
Boone et al. Curr. Biol. 2015
Garelli et al. Nat. Comm. 2015
Vallejo et al. Science 2015



P

Institut Curie — Paris

i .

Genetics and Developmental Biology unit

L. BOULAN

*F. BRUTSCHER

*R. VIJENDRAVARMA
*D. OBREGON

*S. NARASHIMA

*P. SANTA-BARBARA

*Y. SANAKI

C. GANEM

L. VALZANIA
«J. COLOMBANI
D. ANDERSEN
R. DELANOUE

institutCurie
D. LUBENSKY, Univ. Michigan

L. JOHNSTON, Columbia Univ.  JnSerm
Y. BELLAICHE, Institut Curie ° s
M. PASCO

«N. ROMERO
M. BJORDAL VitruVius




	Drosophila as a model for nutritional physiology
	Slide Number 2
	nutritional control of growth
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33

