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Analysis of neuronal function on energy metabolism in brain of alcoholism
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Chronic consumption of ethanol has been reported to modify several molecular
events in the central nervous system. In this study, chronic treatment with ethanol changes the
activity of dopaminergic system containing mTOR, which is projecting from the ventral tegmental area
to the nucleus accumbens as rewarding system. It is suggested that mTOR regulated by ethanol
changes protein synthesis in the brain and causes addiction with synaptic plastisity.
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25-30 g ICR ( « ) )
B6.129(Cg)-Fostm-1cre/ERT)lo/ 3 (c-Fos-cre) (The Jackson Laboratory, Bar Harbor, ME,
USA) B6.Cg -Gt(ROSA)26Sorr mEeF/RrlitAc/ 3 (The Jackson Laboratory)

cFos-TRAP (231 55+ 5%)
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2.
rapamycin ( ( ) ) Rapamycin dimethyl
sulfoxide ( () ) chremophor ( ()
) 1:1:8 (DMSO : chremophor : saline) 3 nmol/mouse
3. Ethanol
Ethanol ( ) ) 2 9/kg 10
Control ethanol
4. Ethanol
Ethanol Ethanol (
() ) 5 w/v % 5 5% ethanol
(Co-op )
ethanol sucrose ( ) 857 kcal/L
control ethanol 5
5. Ethanol
Ethanol Adult Brain
Dissociation Kit Lineage Cell Depletion
Kit magnetic-activated cell sorter (MACS)
Neuron isolation kit non-neural cells MACS
negative fraction APC Thyl
fluorescence-activated cell sorter (FACS) ( Miltenyi Biotec, Bergisch
Gladbach, NW, DE) Thyl*/GFP* Thyl'/GFP

6. Real - time RT-PCR

(Keith and George, 1997)
SV Total RNA Isolation System (Promega, WI, USA) total RNA
First standard cDNA total RNA oligo (dt)12-18
diethylpyrocarbonate (DEPC) 70 10
2 RT buffer 10 p L 0.1 MDTT 10 p L 25 mM MgCI,
10 pL 210 mM dNTP mix 1p L ( Invitrogen, CA, USA) 70 5
reverse
transcriptase 11 (RT 11; Invitrogen, CA, USA) 1p L 42 45 70
5
Thyl*/GFP* Thyl*/GFP™ PicoPure RNA Isolation Kit (Thermo,
Rockford, IL, USA) total RNA SuperScript VILO cDNA Synthesis Kit
(Thermo) CDNA Fluidigm protocol
pre-amplification Fast SYBR Green real-time PCR
2—A ACT

7. Western blot

(Keith and George, 1997)
lysis buffer (10 mM Tris-HCI (pH 7.5), 150 mM NaCl, 0.5 mM EDTA, 10 mM NaF, 1 mM
NasV0s, 0.1% SDS, 0.5% Triton X-100 (Sigma-Aldrich, Inc., MO, USA), a protease inhibitor
cocktail (Roche Diagnostics, Indianapolis, USA), 1% NP-40 ( () )
- (Brandel, Inc., MD, USA)
electro-phoresis sample buffer (2% sodium dodecyl sulfate (SDS) and 10%

glycerol with 0.2 M dithiothreitol) SDS-PAGE
0pg
( ( ) ) FILTER PAPER
(ADVANTEC ) trans-blot turbo ( ) )
tris-buffered saline (TBS) 0.1%
tween (Sigma-Aldrich, Inc) 5% nonfat dried milk ( () )
5% bovine serum albumin (BSA; () ) Super Block (Thermo)
0.1% tween 5% nonfat dried milk 5,000
p-ULK1 (CsT ) ) PINK1 (abcam, Inc., CB, UK) Parkin
(Sigma-Aldrich, Inc) 20,000 B -actin (abcam, Inc) P -tubulin
(CsT ) ) 0.1% tween 5% BSA 3,000 p-mTOR
(CsT () ) p-4E-BP (CsT () ) p-LRRK2 (abcam,
Inc) p-FOX01 (CsT () ) Super Block 3,000 p-S6K
4 0.05% Tween 20 TBS (TTBS)
0.1% Tween 20 5% nonfat dried milk TBS

10,000 horseradish peroxidase (HRP) 1



TTBS
Fluor Chem 3 system (Laboratory & Medical Supplies
8.

Ethanol

(Thermo)

conditioned place preference (CPP)
15 cm 30 cm 15 cm 2-compartment box
Box 2
5 mTOR Rapamycin (3 nmol/mouse,
i.c.v.) box
900
infrared beam sensor (KN-80,
) pre-test 1 1
1 pre-test ethanol (1.0 mg/kg, p-o0.)
1 2 1
1 session
2 sessions 4 post-test pre-test
box
(sec)
9.
isoflurane 0.6% heparine 50 mL
4% paraformaldehyde
phosphate-buffered saline (PBS, pH 7.4)
2 PB VT1200 S (Leica, Nussloch,
DE) 30 pm
10.
0.1% BSA ( () ) 1
0.1% BSA 0.1 M PBS 1:5,000 p-S6 (CST ) )
1:10,000 tyrosine hydroxylase (Millipore, Inc., MA, USA)
4 24 PBS 5 3
0.1% BSA 0.1 MPBS 1:500 ALEXA™488 rabbit IgG
ALEXA™ 546 mouse 1gG (Moleculer Probes Inc., OR, USA) ALEXA™ 546
goat 1gG Moleculer Probes Inc., OR, USA
4 0.1 M PBS 5 3
Perma Fluor Aqueous mounting medium; Immunon, PA, USA
(FV 1200; Olympus ( ) )
11.
* (mean £ S.E.M.)
Tucky Mann-Whitney
Prism 5 (GraphPad Software, Inc. La Jolla, CA)
5% ethanol 5 p-mTOR
Western Blot ethanol
p-mTOR
mTOR dopamine mTOR
p-S6 p-S6 dopamine
Tyrosine hydroxylase (TH) p-S6 TH
ethanol cFos-TRAP
Thy1*/GFP* Thyl*/GFP~ TH mTOR
mRNA real-time PCR ethanol
TH mTOR
ethanol mTOR dopamine
ethanol ethanol mTOR
ethanol 3 mTOR Rapamycin
(3 nmol/mouse) 1 1
vehicle mTOR
5% ethanol
mTOR GC-MS/MS
ethanol
ethanol ethanol
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