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Validation

Sample sizes were determined based on previous publications (Takahashi et al 2010, 2015, Golden et al 2016, Flanigan et al 2020).

One male which did not show any aggressive behavior throughout the experiment, 12 animals without ChR2 expression or miss-placement of
optic fiber, 1 animal without M4 expression, and 9 animals that did not show instigation-heightened aggression with saline injection in
DREADD experiment were excluded from the analysis. No data was excluded for other reasons.

We replicated the effect of the LHb-DRN optogenetic stimulation in two separate groups of mice independently in different animal facilities
(one test in each facility). We also replicated the effect of the and DRN-VTA optogenetic stimulation in two separate groups of mice
independently in different animal facilities (one test in each facility). When possible, data was collected using biological replicates (e.g.
multiple brain slices per animal analyzed for immunohistochemistry and in-situ hybridization). All attempts at replication were successful.

Animals were assigned randomly to control and experimental groups.

Although experimenters were not blinded to group allocation for data collection, subsequent offline analysis of behavioral videos was
performed blinded to experimental conditions. The experimenter was blinded to experimental conditions for analysis of
immunohistochemistry and in situ hybridization.

Rabbit anti-c-Fos (Abcam, polyclonal, ab190289, lot:GR304825-3,1:2000), Goat anti-GFP (Abcam, polyclonal, ab6673,
lot:GR3371856-3, 1:3000 or 1:6000), Rabbit anti-GFP (Abcam, polyclonal, ab290, lot:514983, 1:200; Molecular Probes, polyclonal,
A11122, lot:1232939, 1:500), Chicken anti-mCherry (Abcam, polyclonal, ab205402, lot:GR3271744-12, 1:2000), Goat anti-Tph2
(Abcam, polyclonal, ab121013, lot:GR3271744-12, 1:1000), Mouse anti-TH(F-11) (Santa Cruz Biotechnology, monoclonal, sc-25269,
lot:GR176206-49, 1:1000), Sheep anti-Dig (Roche Diagnostics, polyclonal, 11207733910, lot: 35698000, 1:100), anti-rabbit Alexa488/
anti-rabbit Alexa594/anti-goat Alexa488/anti-goat Alexa680 /anti-chicken Alexa594 (Jackson ImmunoResearch, 1:1250), anti-rabbit
Alexa Fluor Plus 488 (Invitrogen, A32731, lot:RJ243417)

According to manufactures, rabbit polyclonal anti-c-Fos, goat polyclonal anti-GFP, Rabbit polyclonal anti-GFP and Mouse monoclonal
anti-TH was validated in mouse for immunofluorescence. These antibodies have been utilized in previous publications to detect
rabbit polyclonal anti-c-Fos (Koga et al 2020), goat polyclonal anti-GFP (Sano et al 2018), rabbit polyclonal anti-GFP (Lee et al 2020),
chicken polyclonal anti-mCherry (Sagoshi et al, 2020), goat polyclonal anti-Tph2 (Farrelly et al 2019), and mouse monoclonal anti-TH
(Jiao et al 2020), and sheep anti-Dig (Choi et al, 2014) in the mouse brain. Alexa488, Alexa594, Alexa680 are generally used
secondary antibodies. Concentration of each antibody was determined in our laboratory by analyzing a series of dilutions.




