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Figure S1.

(A) Silicon probe recording sites in
VTA and PFC of rat NArrowheads,
Dil-labeled tracks superimposed on
Nisskstained, tyrosine hydroxylase
immunostained (TH) or native, non
stained (Non) sections. A small
amount of Dil was applied on the
back side of silicon probes before
implantation.

(B) Wire tetrode recording sites and
corresponding electrical patterns in
Rat L. In this animal, an array of the
recording tetrodes was positioned in
medial mammillary nucleus (MM),
lateral hypothalamic area (LH) and
VTA. Despite the spatial proximity of
MM, LH and VTA (~1mm), the LFPs
of these structures were
characteristically different. MM LFP
showed strong theta oscillation
during maze running, which was
strongly coherent to CA1 theta
(coherence ~1; Kirk et al. 1996). In
contrast, VTA activity was
charaterized by 4Hz oscillation,
coherent with PFC activity. LH LFP
showed neither<4Hz nor theta
frequency oscillations. Stereotaxic
coordinates are from Paxinasad
Watson (1998).
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Figure S2. (A) Time-resolved power (PFC, VTA and CAl) and coherence spestthe function of position in the
maze, for each rat. In rats M, N, L and O tripdgion recordings were made in PFC, VTA and the hippocampal
CAl pyramidal layer. In rats E, F and G simultaneous recordings were obtained from PFC and CAl. Bottom,
running speed (mear8D). Compare with Figure 1C. Note that PFC and VFAZ power and their coherencere
consistently high in the central arm of the maze. Theta power and coherence between hippocampus and PFC were
variable across rat¢B) Time-resolved powel(PFC, VTA and CAl) and coherence spectra as the function of
position in the maze during the working memory task (left columns) and control task (right columns). These two
tasks were performed in the same days. Bottom, running speed @®addmpare withFigure 1C, F.
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Figure S3. Enhanced and sustained power éiZrhythm in PFC was also observed during a spontaneous
alteration task with delayA) Three animals (E, F and G) were trained to perform a spontaneous alteration task.
During the delay peod, the animal was required to run in the wheel for at least 3 sec (Pastalkova et al., 2008). A
water drop was given as the reward at the end of the left and right(Bjni$me-resolved power spectra for rat E,

as the function of position. Note enhandedz power in PFC during both wheel running and in the central arm, i.e.,
when working memory is require¢C) Representative LFP traces from PFC and CAL sites in a singléDjal.

Mean (xSEM) power of 4z and theta oscillations for three rats. Notesalgation between running speed and 4

Hz power in the wheel, central and side arms of the maze.



Figure $4. Classification of VTA neurons. (Top)R plot of peakto-trough ratio and peato-peak time (see right)

of spike waveforms (1 Hz5 kH2). Green and blue dots indicate putative dopaminergic and GABAergic neurons
conjectured by their wave shapes. (Bottom) Waveform and response to apomorphine injection (at time O, i.p.,

2.5mg/kg) of 5 neurons from rat O. Green triangle, neurons with wille g@veform were strongly inhibited (left

three neurons) by apomorphine injection, indicating that these neurons are likely dopaminergic (Robinson et al.,

2004; Roesch et al., 2007; #indCosta, 2010). The neuron marked by the blue rectangle had s rsaike wave

shape and was not affected by apomorphine injection, indicating that this neuron is GABAergic (Roesch et al.,

2007; Jinand & RVW D 7KH QHXURQ ZLWK WKH EODFN WULDQJOH UHSUHVHQ
neurons (gray dots) we not included in the analyses.



