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Blinding and Randomisation
A non-experimenter assigned, coded and matched each individual animal and treatment doses, using a spreadsheet randomiser. The experimenter was only aware of the assigned codes to animals/treatment doses, but not to treatment group and so was blinded to treatment during all surgical procedures, functional tests and analyses. Functional tests were undertaken by a single trained scorer and blinded to treatment allocation.

Exclusions 
There were only exclusions in the 14 day experimental cohort. One IL-1 conditioned MSCs-treated animal was excluded from all analyses (weight, neurological deficit, cylinder, nest and burrowing) in the preconditioned MSC group, due to inadequate occlusion and a failure to achieve a 50% drop in cerebral blood flow from baseline (inclusion criteria was pre-set at least 70% drop from baseline) and showed no lesion on MRI scan. Additional animals were excluded from cylinder test (2 animals treated with vehicle) and burrowing (3 animals treated with vehicle) due to exclusion based on the criteria described below in the respective tests.

Weight recovery
Animals were weighed every day, for 7 days, and at day 14 post-stroke, as an indication of their general well-being. Body weight is presented as a percentage change compared to initial body weight on the day of surgery. 

Neurological deficit scoring 
Mice were neurologically scored for focal deficits with the use of a 28-point neurological scoring system based from Clark et al.19981. 

Cylinder test 
The cylinder test was used to assess forelimb and rotational asymmetry and set up as described in Roome et al 20152. Video editing software was used to accurately replay forelimb touches frame by frame for analysis (Adobe Premier Pro 13.1, Adobe Systems). The first left, right or both forelimb cylinder touches from a total of 20 independent rears were recorded per session for each animal and used to calculate an asymmetry score used in Li et al 20033. The greater the score, the greater the non-impaired forelimb preference. Animals with 70% or greater non-impaired forelimb touches at baseline were excluded from analysis (2 animals treated with vehicle).  

Nest building 
Nest building is a spontaneous home-cage behaviour and was used as an assessment of wellbeing. Animals were placed in individual cages containing 20 g of Sizzle-Nest nesting material (Datesand Ltd, UK) at least 1 h before the onset of the dark cycle. Mice were left over night and nests were scored in the morning after onset of the light cycle. Nests were scored using the following, 1= no manipulation of nesting material, 2= no obvious nest site present (majority of nesting material not   contained to one quadrant of cage), 3= nest present but flat, 4= nest has raised walls ≤ 30 mm in height, 4= nest walls 31 – 49 mm in height, 5= nest walls ≥ 50 mm in height.

Burrowing
Sickness behaviour was assessed with the burrowing task post-stroke. Burrowing tubes were made from 200 mm lengths of 68 mm diameter PVC downpipe as described previously by Deacon et al 20124. Animals were placed in individual cages with a burrowing tube containing 150 g standard rodent diet food pellets (SDS, UK). After 2 h, the food remaining in the tubes was weighed and subtracted from the initial weight (150 g) to calculate the mass burrowed. Two baseline sessions were conducted at least 48 h apart prior to MCAO. Mice which burrowed <30 g at baseline, were excluded from analysis (3 animals treated with vehicle).

Tissue processing and histology
Mice were either perfused transcardially with 0.9% saline followed by paraformaldehyde (PFA) under terminal 4% isoflurane (4% in 30% O2 and 70% N2O) for the short-term (3 days post-stroke) and longer-term experiment (14 days post-stroke) or by terminal rising CO2 concentrations for animals allocated for blood flow and biodistribution (5.5 h post-stroke) studies. Tissue processing and cresyl violet staining was performed to measure lesion volume, as previously described 5. For each brain, infarct volumes were measured on deﬁned coronal sections (using image J), spaced at approximately 360µm apart. Each deﬁned coronal section, with its brain co-ordinates and lesion was integrated to estimate total lesion volume for each brain and corrected for oedema. MSCs were identified and counted by colocalising DAPI and CellTrackerTM Deep Red positively stained cells across sections by QuPath 0.3.2.


Immunofluorrescence
Immunofluorescence staining was performed by incubating brain sections with blocking buffer consisting of 5% normal donkey serum (Jackson laboratories, Bar Harbor, ME, USA), 1% bovine serum albumin (BSA), 0.1% Triton X-100, 0.05% Tween 20 (Sigma-Aldrich), 0.2 M Glycine (Fisher Scientific) in PBS for 1 h. Blocking buffer was then removed and brain sections were incubated with goat anti-CD31 (1:200, R&D Systems, #AF3628) primary antibody, diluted in primary antibody buffer (1% BSA, 0.3% Triton X-100 in PBS) at 4 °C overnight. . Sections were washed in 0.1% Tween in PBS, and incubated with goat derived Alexa-Fluor 594 (1:500, ThermoFisher, UK) secondary antibody diluted in 0.05% tween in PBS. After 2 h incubation, the secondary antibody was removed, and sections were then incubated with DAPI solution for 5 minutes prior to washing with 0.1% Tween in PBS, mounted on glass slides and left to dry in the dark, before being cover slipped with mounting medium (ProLong Gold without DAPI , ThermoFisher, UK).

Statistical Analysis
Sample size for experiments was determined by a priori power calculation using G*Power 3.1.9.4 with mean differences and standard deviations based on pilot studies and previous experiments on lesion volume as the primary outcome (power 80%, α 0.05). Data were assessed for normal distribution using the Shapiro-Wilk test to determine parametric or non-parametric analysis. Analysis of non-repeated data was by one-way ANOVA followed by post-hoc Tukey multiple comparisons for parametric (lesion volumes and burrowing at day 3 end point) and Kruskal-Wallis test combined with Dunn’s multiple comparisons for non-parametric data (neurological score at day 3 end point). Repeated parametric data was analysed by linear mixed model (burrowing and weights), whilst repeated nonparametric data was analysed by logistical linear regression (neurological scores, nest building and cylinder test) (SPSS version 25.0, IBM Corp). 
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