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Supplementary Information 

 
Supplementary Table 1. Alcohol consumption in g/kg during the first 4 hrs and over 24 hrs. 

IA 20% - Mice underwent an intermittent access to 20% (IA 20%) 2-BC procedure alcohol for a 

total of 21 sessions of 24-hrs over a total of 49 days (e.g. 21 sessions) and alcohol and water 

intake were recorded immediately after the first 4 hrs of access (to assess binge-like drinking) 

and at the end of the 24 hrs of access. CA 10% - Mice had continuous access to one bottle of 

10% alcohol (v/v) and one bottle of water for 21 consecutive days. Alcohol intake was recorded 

at the end of the final 24 hrs drinking session. n=10 per group. 

 

Supplementary Figure 1. Timeline of experiments. (A) Timeline of the molecular experiments 

(Figures 1 and 2 and Supplementary Figures 2 and 3A,B). C57BL/6 mice underwent 21 sessions 

(7 weeks) of IA 20% using a two-bottle choice drinking paradigm; one group of animals was 

sacrificed after 4 hrs of alcohol intake (binge drinking) or after 24 hrs of abstinence. Another 

group of mice underwent 21 sessions of continuous access to 10% alcohol. Mice drinking water 

only were used as a control. (B) Overexpression of miR-30a-5p in the mPFC (Figure 4 and 

Supplementary Figure 5). AdV-miR-30a-5p or AdV-SCR was infused in the mPFC and five 

days later, the mPFC of one group of mice was dissected to analyze mRNA and miRNA 

expression, another group of mice was used to measure alcohol drinking (IA 20%), and a third 

group of mice was used to measure saccharin intake. (C). Timeline of the inhibition of the miR-

30a-5p in the mPFC (Figure 5). LNA-miR-30a-5p or LNA-SCR was infused in the mPFC of 

mice with a history of 21 sessions (7 weeks) of IA 20%. One group was sacrificed after 2 hrs to 

analyze mRNA and miRNA expression and a second group was used to measure alcohol 

drinking during 3 intermittent sessions of 24 hrs. After one week of abstinence, saccharin 
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drinking was measured for 24 hrs on the same group for 6 sessions before testing infusion of 

LNA-miR-30a-5p or LNA-SCR.  

 

Supplementary Figure 2. Excessive alcohol intake reduces BDNF mRNA expression in the 

mPFC. Mice underwent IA to 20% alcohol for a total of 21 drinking sessions or water only. 

Four hrs after the beginning of the last alcohol drinking session, the mPFC was removed and 

BDNF mRNAs were analyzed by qPCR. (A) Data are expressed as mean ratio of BDNF/GAPDH 

and plotted as percentage of control ± SEM, ***P<0.001, (two-tailed unpaired t-test; t(16)=5.07, 

P<0.001). (B) Correlation plot between BDNF mRNA expression in the mPFC (BDNF/GAPDH) 

and alcohol intake during the 4 hrs binge session. Correlations were analyzed by linear 

regression and R2 value was calculated (R2=0.70, P=0.01). n=8-10. 

 

Supplementary Figure 3. Alcohol drinking does not alter BDNF mRNA and miRNA 

expression in the hippocampus. (A-D) Mice underwent IA to 20% alcohol procedure for a total 

of 21 drinking sessions while a second group consumed water only. The hippocampus was 

collected 4 hrs after the beginning of the last alcohol drinking session (A and C, Binge) or 24 hrs 

after the end of the last alcohol drinking session (B and D, Abstinence). (E-F) The hippocampus 

was collected immediately at the end of 21 days of a CA to alcohol 10% or water only (6 hrs 

after the beginning of the dark cycle, i.e. at the same time of the day as dissection after binge). 

(A, B and E) BDNF mRNA was measured by RT-PCR. mRNA data are expressed as a mean 

ratio of BDNF/GAPDH and plotted as percentage of control ± SEM. (C, D and F) miRNAs 

expressions were measured by qPCR. miRNA data are expressed as mean ± SEM fold change (2-

∆∆Ct), normalized to control U6 small nuclear RNA (snRNA) levels. (A) BDNF (t(6)=-0.15, 
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P=0.88) (B) BDNF (t(10)=0.94, P=0.37) (C) miR-30a-5p (t(6)=0.53, P=0.61), miR-195 (t(6)=0.30, 

P=0.77), miR-1 (t(6)=0.02, P=0.98), miR-124( t(6)=1.32, P=0.23),	   5srRNA (t(6)=1.94, P=0.08), 

Internal Control (t(6)=0.71, P=0.50) (D) miR-30a-5p (t(11)=1.12, P=0.28), miR-195 (t(11)=1.28, 

P=0.23), miR-1 (t(11)=1.37, P=0.19), miR-124 (t(11)=1.59, P=0.14), 5srRNA (t(11)=0.60, P=0.56) 

and Internal Control (t(11)=0.71, P=0.50) (E) BDNF (t(5)=-0.48, P=0.32) (F) miR-30a-5p 

(t(5)=0.12, P=0.91), miR-195 (t(5)=-0.36, P=0.73), miR-1 t(5)=-0.52, P=0.63), miR-124 (t(5)=-

0.116, P=0.91), 5srRNA, (t(5)=0.20, P=0.85) and Internal Control (t(5)=0.006, P=0.49). (A and C) 

n=4, (B and D) n=5-7, (E-F) n=3-4. 

 

Supplementary Figure 4. miR-30a-5p binding site is localized within the 3’ UTR of the 

BDNF gene. HEK 293FT cells were transfected with pUSE-MBP-Flag-GFP-Wt-3’UTR(BDNF) 

and pRNAT-H1.1-SCR (1), pUSE-MBP-Flag-GFP-Wt-3’UTR(BDNF) and pRNAT-H1.1-miR-

30a-5p (2), pUSE-MBP-Flag-GFP-Mut-3’UTR(BDNF) and pRNAT-H1.1-SCR (3), pUSE-

MBP-Flag-GFP-Mut-3’UTR(BDNF) and pRNAT-H1.1-miR-30a-5p (4), pUSE-MBP-Flag-GFP-

Wt-3’UTR(BDNF) (5) and pUSE-MBP-Flag-GFP-Mut-3’UTR(BDNF) (6). Cells were harvested 

24 hrs after transfection and western blot analysis was used for detection. Anti-Flag antibodies 

were used to detect the levels of Wt-3’UTR(BDNF) and Mut-3’UTR(BDNF), and anti-actin 

antibodies were used as a loading control. Data are expressed as a mean ratio of Flag/Actin and 

plotted as percentage of control (Wt-3’UTR(BDNF) and SCR) ± SEM. Two-way RM-ANOVA 

revealed a significant interaction between Wt-3’UTR(BDNF) or Mut-3’UTR(BDNF) and SCR 

or miR-30a-5p (F(1,20)=19.65, P<0.001). SNK post hoc test: ***P<0.001. n = 6.  
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Supplementary Figure 5. Adenoviral mediated overexpression of miR-30a-5p in the mPFC 

is specific to neurons and reduces BDNF expression. Mice were infused with AdV-miR-30a-

5p or AdV-SCR (1x108 ifu/ml) and brain sections were harvested 5 days later. (A) Coronal 

sections containing the mPFC stained for GFP (green), the neuronal marker NeuN (red) or the 

glial marker GFAP (red). (B) Image is a representative of data shown in Figure 4B.  

 

Supplementary Figure 6. Schematic representation of the cannulae placement in the 

mPFC. The location of the cannulae tips are represented by black circles in the coronal sections. 

Distance relative to Bregma is indicated in mm. 

 

 

  



	  
  Darcq et al. Suppl. Mat. 
	  

5	  
	  

References 

1. Paxinos G, Franklin KBJ. The mouse brain in stereotaxic coordinates. Compact 2nd edn. 
Elsevier Academic Press: Amsterdam ; Boston, 2004, 1 v., (unpaged)pp. 

 
2. McGough NN, He DY, Logrip ML, Jeanblanc J, Phamluong K, Luong K et al. RACK1 

and brain-derived neurotrophic factor: a homeostatic pathway that regulates alcohol 
addiction. J Neurosci 2004; 24(46): 10542-10552. 

 
3. Jeanblanc J, He DY, Carnicella S, Kharazia V, Janak PH, Ron D. Endogenous BDNF in 

the dorsolateral striatum gates alcohol drinking. J Neurosci 2009; 29(43): 13494-13502. 
 
4. Sathyan P, Golden HB, Miranda RC. Competing interactions between micro-RNAs 

determine neural progenitor survival and proliferation after ethanol exposure: evidence 
from an ex vivo model of the fetal cerebral cortical neuroepithelium. J Neurosci 2007; 
27(32): 8546-8557. 

 
5. Logrip ML, Janak PH, Ron D. Escalating ethanol intake is associated with altered 

corticostriatal BDNF expression. J Neurochem 2009; 109(5): 1459-1468. 
 
6. Hollander JA, Im HI, Amelio AL, Kocerha J, Bali P, Lu Q et al. Striatal microRNA 

controls cocaine intake through CREB signalling. Nature 2010; 466(7303): 197-202. 
 
7. Warnault V, Darcq E, Levine A, Barak S, Ron D. Chromatin remodeling--a novel 

strategy to control excessive alcohol drinking. Transl Psychiatry 2013; 3: e231. 
 
8. Dweep H, Sticht C, Pandey P, Gretz N. miRWalk--database: prediction of possible 

miRNA binding sites by "walking" the genes of three genomes. J Biomed Inform 2011; 
44(5): 839-847. 

 
9. Betel D, Wilson M, Gabow A, Marks DS, Sander C. The microRNA.org resource: targets 

and expression. Nucleic Acids Res 2008; 36(Database issue): D149-153. 
 
 
 



Supplementary Table 1 
  

  IA 20% 
(in g/kg) 

Continuous 10 % 
(in g/kg) 

4 hrs 6 ± 0.3 3.35 ± 0.2 

24 hrs 20 ± 0.8 7 ± 0.2 



Supplementary Figure 1 
 

Timeline of	  Experiments  

Week 1 
IA 20% - 2BC 

Dissection at: 

24hrs 

Alcohol (20%) 
Water  

48 hrs 

Water 

24 hrs  

Binge Abstinence 

A 
Timeline of molecular experiments 
 

Intermittent access to 20% alcohol (IA 20%); 3 access sessions/week for 7 weeks = 21 sessions 
(Figures 1 and Supplementary Figures 2 and 3A-D) 
 

B  
Overexpression of miR-30a-5p in the mPFC 
 

Molecular (Figure 4A-B and Supplementary Figure 5) 
 

Behavior(Figure 4C-H) 

Continuous access to 10% alcohol; access is continuous for 3 weeks = 21 days of drinking 
(Figures 2 and Supplementary Figures 3E-F) 

2 3 4 5 6 7 

Week 1 2 3 
CA 10% - 2BC  

Infusion of virus 

Dissection 

Water - 5 days 

Infusion of virus 

IA 20 % or Saccharin  - 12 sessions Water - 5 days 

24 hrs  

Alcohol 20 % 4 hrs 

Week 1 2 3 4 



Supplementary Figure 1 

C  
Inhibition of the miR-30a-5p in the mPFC  
 

Intermittent access to 20% alcohol (IA 20%); 3 access sessions/week for 7 weeks = 21 sessions 
(Figure 5) 
 

Molecular (Figure 5A-B) 
 

Water 
24 hrs  24 hrs  

Alcohol 20 % 

Dissection 

2 hrs 
Infusion of the LNA 

IA 20% - 2BC 
7 weeks 

Behavior (Figure 5C-H) 

Test 

2hrs 

Infusion of the LNA 

Surgery + recovery IA 20% - 2BC 

Post-test 1 Post-test 2 

 Abstinence - 1 week  Saccharin- 2BC 

Test 

2hrs 

Infusion of the LNA 

Post-test 1 
24 hrs  24 hrs  24 hrs  24 hrs  

IA 20% - 2BC 
7 weeks 



Supplementary Figure 2 
 
 

Excessive alcohol intake reduces BDNF mRNA expression in the mPFC 
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Supplementary Figure 3 
 

Alcohol drinking does not alter BDNF expression and miRNA expression in the 
hippocampus 
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Supplementary Figure 4 
 

miR30-5a binding site is localized within the 3’ UTR of the BDNF gene 
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Supplementary Figure 5 
 
Adenoviral mediated overexpression of miR30a-5p in the mPFC is specific to neurons and 

reduces BDNF expression.   
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Supplementary Figure 6 
 

Schematic representation of cannulae placement in the mPFC 

Bregma 

LNA-SCR 

LNA-miR-30a-5p 

2.10mm 1.98mm 1.94mm 1.78mm 


