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Supplementary Material 
 
 

 
 

 
 
Supplementary Figure 1 Representative trace of membrane potential of NPY-GFP neurons 
treated with EX-527 in the recording chamber.  
The membrane potential of the NPY-GFP cells was recorded after EX-527 application to the 
recording chamber and showed a hyperpolarization of the membrane (shown in gray).  Before 
and after the application of EX-527, the incubation chamber was perfused with vehicle in ACSF.  
In the insert, it is shown in more details the membrane potential and action potentials (during 3 
seconds).  
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Supplementary Figure 2 NPY/AgRP neurons send inhibitory projections to their neighbor 
POMC neurons 
Correlated light (a) and electron microscopy (b-c) with micrographs showing double 
immunostaining for POMC and Agrp. (a) Light microscopy image showing a POMC cell stained 
with DAB (light brown color) and Agrp developed with Nickel-DAB (brown-black dots). 
Several buttons covers the POMC cell membrane, highlighting the importance of this network in 
the regulation of neuronal function and metabolism. In (b), a low magnification electron 
micrograph showing the appearance of the POMC cell under the electron microscope with at 
least 3 Agrp buttons touching the membrane of the POMC cell. Note that the POMC staining is 
concentrated almost exclusively in the endoplasmatic reticulum of the POMC cell.  (c) High 
magnification serial sectioning images (60 nm apart) where it is possible to visualize the Agrp 
button touching the membrane of the POMC cell. Morphologically, the synapse between the 
Agrp button and the POMC cell is symmetric, which is putatively inhibitory (GABAergic) 
synapse. Scale bars = 10 µm (in a), and 500 nm (in c).  
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Supplementary Figure 3 Synaptic coverage of POMC neurons in the arcuate nucleus  
Electron micrograph showing examples of typical symmetric and asymmetric synapses in POMC 
neurons. We count the number of synapses surrounding the cell membrane of the POMC cells 
and classify the synapses in symmetric or asymmetric. In (a), a POMC cell with 3 synapses 
marked with blue stars (blue *), scale bar represents 500 nm. (b) Symmetric, putative inhibitory 
synapse marked with blue minus (blue -), scale bar represents 100 nm. The POMC staining, 
developed with DAB is marked with red arrows. (c) Asymmetric, putative excitatory synapse 
with a blue plus sign (blue +). Scale bar denotes 100 nm.  
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Supplementary Figure 4 Mitochondria distribution in POMC neurons  
Electron micrographs showing mitochondria outlined in red in POMC neurons from the arcuate 
nucleus after treatment with vehicle or EX-527 (i.c.v., 1.5 nmol). Mice were injected before dark 
cycle (30-60 min) and perfused 4 hours later to identify synaptical and mitochondrial changes in 
the POMC neurons. We evaluate different parameters of mitochondria morphology and 
distribution, as the number of mitochondria in the cross-section area divided by the cell area, the 
total area of the cross-sectional mitochondria divided by the cell area. Additionally, we also 
computed the distribution of the cross-sectional mitochondria area and circularity as indexed of 
mitochondria morphology. Cell, nuclei and mitochondrial membranes are highlighted in red. 
Scale bar represents 2 µm. 
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Supplementary Figure 5 EX-527 injected in the brain decreases food intake similarly to 
peripheral injection of the compound  
EX-527 was injected in the lateral cerebral ventricle of mice 30-60 minutes before dark cycle 
and food intake was evaluated manually 4h and 12h later by measuring the food pellet on the 
cage. Injection of EX-527 into the cerebral ventricles (1.5 nmol) inhibited food intake during the 
dark cycle (effect of treatment: F1,26  = 7.98, p < 0.01; time x treatment: F1,26  = 4.56, p < 0.05 - 
mean ± s.e.m., n = 14) in a manner similar to peripheral EX-527 (see Figure 2a, main text). We 
repeated this experiment identically to the peripheral injection of EX-527 to be able to compare 
the response of the animals to both forms of treatment. *** p < 0.001. 
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Supplementary Figure 6 Pharmacological inhibition of brain Sirt1 decreases food intake 
independently of major changes in locomotor activity and water intake  
The intermediate dose of EX-527 found in our dose-response studies (Figure 2c, main text) to 
inhibit food intake was used to evaluate the effects of Sirt1 inhibition on locomotor activity and 
water intake. Mice were acclimatized to home cages equipped with an electronic system to 
measure locomotor activity, water intake and food intake (TSE Systems, Germany), and data 
were collected during 24h before and 24h after EX-527 treatment (i.c.v.) (mean ± s.e.m., n = 3-
4). (a) Replicating our previous data, EX-527 (i.c.v., 1.5 nmol) inhibited food intake (effect of 
treatment: F1,235  = 6.14, p > 0.05; time x treatment: F47,235  = 4.02, p < 0.001), with no major 
effects on (b) water intake and (c) locomotor activity. It is noteworthy that there is a trend to 
decrease locomotor activity in the first hours after the injection of EX-527, a time when food 
consumption is still in normal range. Black arrows indicate time of EX-527 injection. Shadows 
indicate dark cycle.  
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Supplementary Figure 7 Constructs and breeding scheme used to generate the Agrp-Sirt1 
KO mice.  
On the left side is illustrated four different transgenic mouse lines used in this study to generate 
the Agrp-Sirt1 KO mice. On the right side it is drawn a schematic of the crossings to obtain our 
final experimental mice. First, transgenic AgrpCre+ mice were bred with Rosa26 homozygote 
mice to generate AgrpCre+-Rosa26R26R/R26R (we keep these mice as founders in our laboratory). 
We then crossed Sirt1loxP/loxP with Rosa26 homozygote mice to obtain a Sirt1 floxed mouse 
carrying the Rosa26 reporter locus. These animals were crossed with AgrpCre+-Rosa26R26R/R26R 
to obtain final breeders (AgrpCre+-Rosa26R26R/R26R-Sirt1loxP/+). These mice were then bred 
against Sirt1 floxed mice or NpyGFP-Sirt1loxP/loxP mice to obtain final experimental mice. All 
experimental mice were paired to control littermates of same age and sex. Preliminary 
experiments (not shown) and data published elsewhere38,39 showed that the AgrpCre+ were 
indistinguishable phenotypically of their Cre controls. Thus, we pooled as controls all mice that 
were Cre negative. Heterozygote mice for the Sirt1 floxed allele that were AgrpCre+ showed 
intermediate phenotype compared to controls and Agrp-Sirt1 KO mice. 
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Supplementary Table 1:  
 
Time after 
treatment 

30-90 minutes 4-5 hours 

Treatment 
Open-
fielda 

Rota-
rodb 

Rectal 
temperaturec 

Open-
fielda 

Rota-
rodb 

Rectal 
temperaturec 

Central (i.c.v.)       
Vehicle 504 ± 58 60 ± 0 35.85 ± 0.44 218 ± 29 58 ± 2 37.12 ± 0.45 
EX-527       
    1.5 nmol 369 ± 79 60 ± 0 35.59 ± 0.28 232 ± 44 60 ± 0 37.28 ± 0.31 
 
a Data expressed in arbitrary counts, mean ± s.e.m.  
b Latency to fall in seconds, mean ± s.e.m. 
c Data expressed in ºC, mean ± s.e.m.  
NA, data not available. 
 
 
Mice were injected with EX-527 (i.c.v., 1.5 nmol) or vehicle and were analyzed in the different 
tasks in the following sequence: open-field, rota-rod, rectal temperature. Measurements were 
repeated 30 minutes after injection and 4 hours later to indentify both short time and delayed side 
effects/toxicity.  
 
Open-field behavior 
Mice were individually placed in 40 x 40 x 40 cm boxes, recorded and analyzed by automatic 
software (Mousetracker©, designed by Adriano B. Tort). For more information, visit 
http://mousetrackers.com/Site/Home.html. Total recording time was 10 minutes. The data is 
expressed as locomotor counts (arbitrary units). 
  
Rota-rod test 
Mice were individually put in an electronically motorized wheel and the latency to fall was 
measured. A cut off time of 60 seconds was set up.  
 
Rectal temperature measurements 
After behavioral measurements, mice were held and a rectal probe was inserted into the anus and 
allowed to stabilize before recording the rectal temperature. If the mice were evacuating, the 
measurements were not considered since fecal evacuation promotes a temporary increase in 
rectal temperature.  
 
 


