Supplemental Methods: 
Blood Ethanol Concentrations
To minimize potential confounds associated with stress/EtOH interactions, a parallel group of animals (n = 6) received EtOH and were housed with the experimental animals but were only used for blood collection to assess blood ethanol concentrations (BECs). Blood was collected from the lateral saphenous vein 60 min after EtOH administration on 1st, 2nd, 6th, and last dose of EtOH administration. Blood samples were centrifuged for 5 min, and serum was collected and stored at −80C. Samples were analyzed in triplicate using an Analox AM1 alcohol analyzer (Analox Instruments LTD, Stourbridge, UK).

AAV Packaging
All adeno-associated viruses (AAVs) containing PHP.eB capsid were generated using methods previously described1. HEK 293T/17 cells (cat #CRL-11268; ATCC, Manassas, VA) were grown to ~90% confluency in 150 mm tissue-culture treated dishes (cat # 229650; CELLTREAT, Pepperell, MA) and co-transfected with 68.6 ug pAd-DeltaF (Addgene #112867; RRID: Addgene_112867; gift from James M. Wilson), 137 ug pUCmini-iCAP-PHP.eB (Addgene # 103005; RRID: Addgene_1030051) and 34.4 ug AAV.GfaABC1D-GRAB_Ado1.0 (Addgene # 153288; RRID:Addgene_1532882) or AAV.gfaABC1D.Lck.GFP (Addgene # 105598; RRID:Addgene_1055983). AAVs were precipitated from media harvested after 3 days and 5 days using 40% polyethylene glycol (PEG)/2.5 M NaCl, and the pooled cells were harvested after 5 days in cell lysis buffer (5 M NaCl and 1 M Tris-HCl). The lysate was incubated with 50 U/mL Benzonase nuclease (cat# 70664-3; Millipore, Burlington, MA) at 37 °C for 30 min. and then centrifuged at 4500 rpm for 30 min at 4 °C. AAV was purified from the resulting lysate using an iodixanol step gradient containing 15, 25, 40 and 60% iodixanol in Optiseal tubes (cat# 361625; Beckman, Brea, CA) followed by centrifugation at 58,400 rpm using a Type 70 Ti ultracentrifuge rotor (Beckman, Brea, CA). Following centrifugation, the AAVs were harvested from the 40% layer using a 10 mL syringe and 18-gauge needle, diluted in Dulbecco’s phosphate-buffered saline (DPBS; cat# 14287072; Thermo Fisher Scientific, Waltham, MA) and filtered using a 0.2 µm syringe filter. The AAVs were concentrated and buffer-exchanged by 5 rounds of centrifugation using Amicon Ultra Centrifugal 100 kDa Filters (cat# UFC 910008; Millipore, Burlington, MA). The titer was determined using the qPCR methods previously described4.

PSD-95 Immunohistochemistry
80 µm slices were rinsed in PBST three times (8 min./wash). Slices underwent antigen retrieval as previously described in5,6,7. Slices were rinsed three times (5 min./wash) in 0.1 M phosphate buffer (PB; 3.1 g/L NaH2PO4, 10.9 g/l Na2HPO4, pH 7.4), transferred to a 10 mM sodium citrate buffer (2.94 g/L C6H9Na3O9, pH 8.5) preheated to 80 ℃ for 30 minutes (shaking every 10 minutes) , and allowed to cool to room followed by 3 washes (5 min./wash) in 0.1 M PB. Slices were rinsed three times (10 min./wash) with PBST (PBS in 0.2% triton 100-X) for glycerol removal and then blocked at room temperature for 1 hour with 5% NGS in PBST. Slices were then placed in the following primary antibody: rabbit anti-PSD-95 (1:350; cat# 51-6900; RRID:AB_2533914; Thermo Fisher Scientific, Waltham, MA). Secondaries were incubated for 6 hours at room temperature with appropriate secondary antibody: goat anti-rabbit 594 (1:200; Alexa Fluor cat#A-11012 ; RRID:AB_141359 ; Thermo Fisher Scientific, Waltham, MA). 

Astrocyte-Synaptic Co-Localization
Following the previously described methods5,6, each individual astrocyte was first isolated from the Lck-GFP background and PSD-95 co-localization was performed. The isolated Lck-GFP channel was used (isolated for astrocyte volume), along with the PSD-95 channel, to perform co-localization analysis to determine the proximity between the astrocytes and postsynaptic neuronal terminals. To ensure consistency, threshold for the PSD-95 signal was manually determined. Co-localization is reported as a % of astrocyte volume (reconstructed Lck-GFP+) co-localized with the PSD-95 channel.

PSD-95, VGLUT1, Ezrin, and Bassoon Puncta Analysis
An Olympus FV3000 laser scanning confocal microscope (Olympus, Tokyo, Japan) with an oil-immersion 40x objective was used for image acquisition (1024 × 1024 image size, 15 µm thick, optical section depth 0.33 µm). Confocal z-stacks of the dHipp were generated consisting of 15 images within each stack. A total of 3 randomly selected image stacks from a randomly selected hemisphere were captured from 3 separate brain slices per animal (4-6 brains/treatment group). Z-stacks were uploaded into ImageJ 1.53t (NIH, Bethesda, MD). Stacks were then organized into 3 images per folder of optical sections (corresponding to 1 µm total depth) generated from the original z-stack. Raw synapse count was quantified using previously published routines (https://github.com/Eroglu-Lab/Syn_Bot)8. 

Glutamate and Calcium Signaling and Recording
Following slice preparation and GFP+ astrocyte identification, the tip of a carbon-fiber bipolar microelectrode (cat # MS303-1-B-SPCL; Plastics One, Roanoke, VA) was placed in the CA1 Schaffer Collateral, and baseline fluorescence was recorded from a GFP+ astrocyte of interest within the CA1 for 10 s prior to Schaffer Collateral stimulation with an A.M.P.I. Master 9 Stimulator (A.M.P.I., Jerusalem, Israel), during stimulation (1 ms pulses at 350 μA9, 10 with 15 pulses/sec., rate of 60 Hz), and after stimulation for 15 sec. Fluorescent intensities were captured (frame rate = 200 ms) using Zeiss ZEN Pro (Blue edition) version 3.7.97 (Zeiss, White Plains, NY). An ROI-based selection process was conducted to isolate the GFP+ (GCaMP6f or iGluSnFR) from whole astrocytes in the field of view of the CA1 dHipp. Individual fluorescence intensities were isolated for 2 s before neuronal stimulation and continued for 10 seconds following the fluorescent response. We allowed a 30-minute recovery period between each stimulation/recording to avoid photobleaching within our samples. A simple linear equation was extrapolated from the fluorescence recordings across the 2 s before Schaffer Collateral stimulation. Raw fluorescence was normalized to account for bleaching by calculating the ΔF/F and determine changes in fluorescent intensity. Complete list of ΔF/F results of GCaMP6f and iGluSnFr included in (Supplemental Fig. 5a,b).  Data analysis was conducted using custom-written software in MATLAB 2023b (The Math Works, Natick, Massachusetts) and coding performed provided in (Supplemental Fig. 5c). For decay rate, we used a single-exponential decay model y=Aekx using nonlinear least-squares regression. Points with nonphysical negative values were excluded, and k was estimated with 95% confidence intervals from the fitted model.

Subcellular Fractionation
On PND 72, a cohort of rats that underwent intermittent binge EtOH exposure but did not receive intracranial viral injections were deeply anesthetized with isoflurane were transcardially perfused with phosphate buffer solution (PBS) (pH 7.4; cat# P5368, Sigma-Aldrich, St. Louis, MO). The whole brain was harvested and flash-frozen in liquid nitrogen. Rat brains were stored at -80oC until the day of homogenization. Hippocampal tissue was gently removed from the rat brains that were previously collected using methods from11 and homogenized in lysis buffer containing 320 mM sucrose, 4 mM HEPES (pH 7.4), 1mM EGTA, and protease inhibitor cocktail (cat#04693132001; Roche, Basel, Switzerland). Homogenate was then centrifuged at 700g for 10 min at 4oC. The supernatant was removed and centrifuged again at 12,000g for 15min. The supernatant was removed, and pellet was resuspended in 500uL of PBS and sonicated. Lysates were aliquoted and stored at -80oC until ready for use. Protein concentrations were determined using a BCA protein assay kit (cat# 23227; Thermo Fisher Scientific, Waltham, MA).

Immunoblot analysis
25ug of protein was loaded into 4-15% SDS-PAGE gradient gel (cat#456-8084; Bio-Rad, Hercules, CA, USA) and resolved. Proteins were transferred to a polyvinylidene fluoride (PVDF) membrane (cat# IPFL00005; Millipore, Burlington, MA, USA). Membranes were then blocked with 1:1 Rockland Blocking Buffer (cat# MB-070; Rockland Immunochemicals, Inc., Limerick, PA, USA) and tris-buffered saline (TBS; pH 7.6) for 1 hour at room temperature. Membranes were probed with rabbit anti-Kir4.1 (1:500; Cat# APC-035; Alomone Labs, Jerusalem, Israel, RRID:AB_2040120) in TBST (TBS + 0.2% triton 100-X) overnight at 4oC. Membranes were washed in TBST three time for 5 minutes then probed with goat anti-rabbit 488 (1:5000; Alexa Fluor cat# A11034; RRID:AB_2576217; Thermo Fisher Scientific, Waltham, MA) for 2 hours at room temperature. Following three TBST 5 min washes, the optical densities of the band of interest were analyzed using ImageJ 1.53t (NIH, Bethesda, MD) using total protein for normalization.  

Contextual Fear Conditioning
Following the 26-day forced abstinence period, animals underwent a 3-day contextual fear conditioning paradigm. Animals were habituated in the room for 30 min. prior to testing, followed by 2-min habituation in the fear conditioning chamber (18x18x30 cm), with a grid floor wired to a shock generator surrounded by an acoustic chamber and a high-quality factory-installed camera on the door (Med Associates, Fairfax, VT). After habituation, the animals received a total of 3, 2 s foot shocks (0.5 mA) with an interval of 120 s between each 2 shocks. Activity within the operant chamber was recorded immediately following each foot shock and throughout the subsequent 120 s. On day 2, the fear retention/extinction day, the animals were allowed to habituate in the room for 30 min. The animal was placed in the fear conditioning chamber for 12 min and operant chamber activity was recorded throughout the session. On day 3, the final extinction day, the animals followed the same schedule as day 2 and all activity within the operant chamber was recorded. 

Open Field 
Animals were habituated to the testing room for 30 min. Animals were then placed in center of the open field (dimensions: 40 cm × 40 cm; 10 lux). The 10-min session started when animals were placed in the center of the arena. Upon completion, animals were returned to their home cages. Locomotor activity was recorded using Any-maze Video Tracking System Version 7.08 (Any-maze, Wood Dale, IL, United States; RRID: SCR_014289). The thigmotaxis zone was defined as the outer 10 cm of the apparatus, around the edge of the testing box.

Light Dark Box
Animals were habituated to the testing room for 30 min. Animals were placed in the bright chamber of the light dark box (50 lux on the bright side) and allowed to explore both the light and dark chambers for 10 min (box diameters: 50 cm × 50 cm). Locomotor activity was recorded using Any-maze Video Tracking System Version 7.08 (64-bit, Stoelting, Wood Dale, IL, United States; RRID: SCR_014289). Following the 10 min. session, animals were returned to the home cage. Animals were assessed for time spent in each of the two zones. Entry into a zone was counted when the animal was halfway into the designated zone, i.e., the automated software measured from the center of the body mass.

Fiber Photometry 
To record astrocyte glutamate (iGluSnFr) and adenosine (GRAB_Ado1.0) activity in awake behaving rats, we used fiber optic photometrics approach (FP3002, Neurophotometrics) controlled via Bonsai12 (Bonsai, RRID: SCR_017218), while simultaneously recording behavior. Glutamate and adenosine signaling (iGluSnFr and GRAB_Ado1.0 excitation at 470nm alongside isosbestic controls (415 nm), light extensity at 50uW) were recorded at 30-60 Hz throughout recording sessions and aligned with behavioral activity using Guided Photometry Analysis in Python13 (GuPPy) developed by Dr. Talia Lerner (all open source). GuPPy facilitated baseline correction to isosbestic signals and peak amplitude analysis (ΔF/F (z-score), (470nm – 415nm)/415nm). We imported behavioral timestamps as ‘TTL’ signals allowing the alignment of behavior and photometric data. TTLs were associated with differential freezing/darting characteristics and time-locked to determine changes in signaling during these behavioral events.

ENT1/2 and A1R/A2AR Immunohistochemistry
80 µm slices were rinsed in PBST three times (8 min./wash). Slices underwent antigen retrieval as previously described in5,6,7. Slices were rinsed three times (5 min./wash) in 0.1 M phosphate buffer (PB; 3.1 g/L NaH2PO4, 10.9 g/l Na2HPO4, pH 7.4), transferred to a 10 mM sodium citrate buffer (2.94 g/L C6H9Na3O9, pH 8.5) preheated to 80 ℃ for 30 minutes (shaking every 10 minutes) , and allowed to cool to room followed by 3 washes (5 min./wash) in 0.1 M PB. Slices were rinsed three times (10 min./wash) with PBST (PBS in 0.2% triton 100-X) for glycerol removal and then blocked at room temperature for 1 hour with 5% NGS in PBST. Slices were then placed in one of the following primary antibodies: rabbit anti-ENT2 (1:500; cat# BS-10550R; RRID:AB_ 3714842; Thermo Fisher Scientific, Waltham, MA); mouse anti-ENT1 (1:500; cat# sc-377283; RRID:AB_3714843; Santa Cruz, Dallas, TX); rabbit anti-A1R (1:500; cat# PA1-041A; RRID:AB_2222233; Thermo Fisher Scientific, Waltham, MA), or mouse anti-A2AR (1:500; cat# ab79714; RRID:AB_1603112; Abcam, Cambridge, UK). Secondaries were incubated for 6 hours at room temperature with appropriate secondary antibody: goat anti-mouse 594 (1:200; Alexa Fluor cat# A21125; RRID:AB_2535767; Thermo Fisher Scientific, Waltham, MA) and goat anti-rabbit 647 (1:200; Alexa Fluor cat# A-21245; RRID:AB_2535813; Thermo Fisher Scientific, Waltham, MA); goat anti-mouse 594 (1:200; Alexa Fluor cat# A21125; RRID:AB_2535767; Thermo Fisher Scientific, Waltham, MA) and Alexa Fluor goat anti-guinea pig 647 (1:200; Alexa Fluor cat# A-11076; RRID:AB_141930; Thermo Fisher Scientific, Waltham, MA) 

Astrocyte Receptors and Transporters Localization
Using Imaris, each individual astrocyte was first isolated from the Lck-GFP background signal using the surface-building feature. The isolated Lck-GFP channel was then further isolated by sampling of neuropil infiltration volume (NIV) from the reconstructed astrocyte (4 NIV ROIs/astrocyte) using methods previously described14. Blinded experimenter manually set the threshold for the puncta signal by measuring the fluorescence intensity of unambiguous positive puncta on multiple optical planes. Once the NIV and puncta were isolated, ‘the shortest distance to surfaces’ was calculated from the NIV and puncta determine whether the co-stained transporters and receptors were located on the surface of the astrocyte (0 µm from the surface) or internalized (-0.7 µm from the surface). These puncta were then divided by the volume of the NIV to calculate the surface-bound receptors/transporters.
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