Supplemental Figure Captions

Supplemental Figure S1. DREADD inhibition of LEC-NAc neurons throughout cocaine CPP conditioning and testing impairs cocaine CPP performance. a) Schematic of circuit-specific DREADD approach (left) and timeline of the CPP experiment to inhibit LEC-NAc neurons throughout CPP conditioning and testing (right). b) Pre-test chamber time and c) pre-test cocaine chamber preference. No differences were observed within and between groups in chamber time in the pre-test. Two-way RM ANOVA: GroupXChamber P>0.05; Independent samples t-test: P>0.05. d) Post-test chamber time in GFP and Gi groups. GFP spent significantly more time in the cocaine chamber compared to saline chamber, however Gi spent an equivalent amount of time in both chambers. Two-way RM ANOVA: GroupXChamber F1,13=4.544, P=0.0527, *P<0.05 by Holm Sidak post test. e) Post-test cocaine chamber preference in GFP and GI groups. Gi group trended towards a decrease in cocaine chamber preference compared to GFP group. Independent samples t-test: t13=2.132, P=0.0527.

Supplemental Figure S2. DREADD activation of LEC-NAc neurons does not induce preference or aversion to a context. a) Schematic of circuit-specific DREADD approach (left) and timeline of the CNO CPP experiment (right). b) Pre-test chamber time and c) pre-test chamber preference. No differences were observed within and between groups in chamber time in the pre-test. Two-way RM ANOVA: GroupXChamber P>0.05; Independent samples t-test: P>0.05. d) Post-test chamber time in GFP and Gq groups. Both groups spent an equivalent amount of time in both CNO and vehicle-paired chambers. Two-way RM ANOVA: GroupXChamber P>0.05. e) Post-test CNO chamber preference in GFP and Gq groups. There were no significant differences between groups in CNO chamber preference. Independent samples t-test: P>0.05.

Supplemental Figure S3. DREADD activation of LEC-NAc neurons does not affect cocaine CPP. a) Schematic of circuit-specific DREADD approach (left) and timeline of the cocaine CPP experiment (right). b & f) Pre-test chamber time and c & g) pre-test cocaine chamber preference. No differences were observed within and between groups in chamber time in the pre-test. Two-way RM ANOVA: GroupXChamber P>0.05; Independent samples t-test: P>0.05. d) Post-test chamber time and e) cocaine chamber preference in GFP and Gq groups in mice receiving low dose of cocaine (4 mg/kg) during conditioning. Both groups spent an equivalent amount of time in both low dose cocaine and saline-paired chambers and there were no differences between groups. Two-way RM ANOVA: GroupXChamber P>0.05; Independent samples t-test: P>0.05. h) Post-test chamber time and i) cocaine chamber preference in GFP and Gq groups in mice receiving moderate dose of cocaine (7.5 mg/kg) during conditioning. Both groups spent more time in the moderate dose cocaine paired chambers compared to saline paired chamber. Two-way RM ANOVA: ME of Chamber F1,26=15.260, P=0.0006,  *P<0.05, **P<0.01 by Holm Sidak post test. There were no differences in cocaine chamber preference between groups. Independent samples t-test: P>0.05.

Supplemental Figure S4. DREADD manipulation of LEC-NAc neurons does not affect cocaine-induced locomotor activity. a) Schematic of circuit-specific DREADD approach (left) and timeline of the cocaine locomotor activity (LMA) test. b) Ambulatory beam breaks during each 30 min session across days. mCh, Gq, and Gi mice received saline for the first 3 days (days 1-3), cocaine (20 mg/kg; IP) on days 2-8, and a cocaine challenge on day 14. On days 2-8 & 14, mice receive CNO 20 min prior to testing. Cocaine on day 4 significantly increased beam breaks compared to saline. Beam breaks increased on day 8 compared to day 4 and on day 14 compared to day 8. However, no differences were observed between groups. Two-way RM ANOVA: ME of Group and Interaction, P>0.05; ME of Day F8,128=55.400, P<0.0001. **P<0.01, ***P<0.001 by Holm-Sidak post test.

Supplemental Figure S5. DREADD inhibition of LEC-NAc neurons does not affect anxiety, sociability, or novel object recognition memory. a) Schematic of circuit-specific DREADD approach. b) Illustration of elevated plus maze (EPM) task to measure anxiety-like behavior. c) Percent of open arm time and d) open arm entries in mCh and Gi mice. No differences were observed between groups. Independent samples t-test, P>0.05. e) Illustration of 3-chamber sociability test. f) Chamber (containing a novel conspecific mouse or empty) time in mCh and Gi mice. Both groups spent more time in the mouse chamber compared to empty chamber. Two-way RM ANOVA: ME of Chamber, F1,60=88.520, P<0.0001. ****P<0.0001 by Holm-Sidak post test. g) Sociability ratio (Mouse-Empty/Mouse+Empty) did not differ between groups. Independent samples t-test, P>0.05. h) Illustration of the novel object recognition (NOR) task to measure short-term recognition memory. i) Object interaction time in mCh and Gi mice. mCh spent more time interacting with a novel object compared to a familiar object, yet Gi mice spent equivalent amount of time with both objects. Two-way RM ANOVA: ME of Object Type, F1,31=7.489, P=0.0102. *P<0.05 by Holm-Sidak post test.  j) Novelty ratio (Novel-Familiar/Novel+Familiar) did not differ between groups. Independent samples t-test, P>0.05.

Supplemental Figure S6. LEC-NAc neurons are glutamatergic. Representative 10x images of a coronal LEC section showing mCherry-labeled LEC-NAc neurons (LEC-NAc, red, left), vGlut2-ires-Cre:Sun1-GFP expression (GFP, green, middle), and overlap. LEC-NAc neurons show overlap with glutamatergic neurons.

Supplemental Figure S7. LEC-NAc neuron collaterals to hippocampus. a) Representative 10x image of a coronal LEC section (left) and anatomical annotations (right) from the Allen Mouse Brain Atlas and Allen Reference Atlas – Mouse Brain (Allen Mouse Brain Atlas, mouse.brain-map.org and atlas.brain-map.org). Image shows LEC-NAc neurons (mCherry, red) and LEC-dHPC neurons (GFP, green). Layers I-IV are approximated.  b) Quantification of cell counts from 20x images of LEC. HPC denotes GFP-labeled LEC-dHPC neurons, NAc denotes mCherry-labeled LEC-NAc neurons, Both denotes overlap of GFP and mCherry, indicating a small number of LEC neurons that send projections to both dHPC and NAc.

