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Supplementary method 1: Details for immunohistochemical methods
Adjacent series of regularly interspaced sections (1/10, 500 µm) of human and monkey brains were immunohistochemically processed for tyrosine hydroxylase (TH) using a mouse monoclonal antibody (1/250, MAB318, Merck Millipore, Massachusetts, USA), for orexin A (OX) using a rabbit polyclonal antibody (1/2000, H-003-30, Phoenix Pharmaceuticals, Burlington, CA, USA) for anti-serotonin transporter (SERT) using a mouse monoclonal antibody (1/5000, MAB5618, Merck Millipore, Merck Millipore, Massachusetts, USA), for vesicular glutamate transporter 1 (VGluT1) using a guinea pig polyclonal antibody (1/2000, AB5905, Merck Millipore, Massachusetts, USA), for Choline Acetyltransferase (ChAT) using a goat anti-ChAT (1: 200, in PBS 0.1 M; Millipore), and for α type oestrogen receptors (ERα) using a rabbit polyclonal anti-Erα antibody (1/500, 06-935, Merck Millipore, Massachusetts, USA). Labelling with Erα antibody was performed since its distribution has been demonstrated in brain regions associated with emotional homeostatic behaviours such as the basal forebrain, amygdala, hippocampus and hypothalamus (Osterlund et al. 2000; Kruijver et al. 2002; Perez et al. 2004). Briefly, the sections were rinsed twice in PBS 0.1M (TBS 0.1M for vGluT1 immmunostaining) then treated with 20% Methanol and 3% H2O2 in PBS 0.1M (TBS 0.1M for VGluT1) for 20 min to block endogenous peroxidase activity then rinsed twice and preincubated in 0.3% Triton X-100 in PBS 0.1 M (TBS 0.1M for VGluT1) containing 33% normal serum and 3% bovine serum albumin (5% for VGluT1) for one hour at room temperature. After thorough washing in PBS 0.1M or TBS 0.1M, sections were incubated with the primary antibodies and 5% normal serum, 3% bovine serum albumin in 0.02% Thimerosal in PBS 0.1M (10% normal serum, 3% bovine serum albumin in 0.3% Triton X-100 in TBS 0.1M for VGluT1) for 48h at 4°C. After rinsing, sections were incubated with secondary antibodies from the appropriate species (1/250, Vector Laboratories, Burlington, CA, USA) in PBS 0.1M or TBS 0.1M. Peroxidase-conjugated anti-mouse, anti-rabbit or anti-guinea pig secondary antibody immunoreactivity was then visualized using an avidin–biotin complex kit (Vector Laboratories, Burlington, CA, USA) with diaminobenzidine (Sigma) as a chromogen. The antiserum specificity was confirmed in control experiments in which the primary antiserum was omitted. 
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Supplementary method 2: double TH and DAT immunohistochemical staining
Sections were incubated for 3 days at 4°C with mouse anti-TH (product n°22941; Immunostar, Hudson, WI, USA) (1: 250) and rat anti-DAT (product n° MAB369 ; EMD Millipore Corporation, Temecula, CA, USA) (1: 7500). After rinses, sections were first incubated with biotinylated rabbit anti-rat (product n° BA-4001 ; Vector Laboratories, Burlingame, CA, USA) to amplify the DAT signal and then incubated in a solution containing 1:200 dilutions of Alexa Fluor 555 donkey anti-mouse (product n°A-31570 ; Molecular Probes, Life Technologies, Burlington, ON, Canada) and Dylight 488 Streptavidin (product n° 042-03-30-00 ; KPL,  Inc., Gaithersburg, MD, USA). Sections were mounted, processed with autofluorescence eliminator reagent (product n° 2160; EMD Millipore Corporation) and coverslipped with Mowiol medium (product n° 475904; EMD Millipore Corporation). Sections were examined and imaged with a fluorescent Leica DM4000B microscope (Leica Microsystems, Nanterre, France). Two coronal sections at the level of the substantia nigra pars compacta and of the locus coeruleus in monkeys were also processed for double immunofluorescence to control for potential cross-reactivity of secondary antibodies.

Supplementary Figure 1: Delineation of three surgical targets in the human subthalamic areas. These regions were delineated on two anterior (ANT) and posterior (POST) coronal human sections stained for tyrosine hydroxylase. GPi, internal globus pallidus; H2, Forel’s field H2; MFB, medial forebrain bundle; MSR, medial subthalamic region; MTT, mammillothalamic tract; Sano, Sano triangle; SNc, substantia nigra pars compacta; Thal, thalamus; VTA, ventral tegmental area; ZI, zona incerta.
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