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Synthesis of  (S)-[18F]GE387 and (R)-[18F]GE387
(S)-[18F]GE387 and (R)-[18F]GE387 were synthesised from their corresponding enantiomerically pure precursors using the method previously reported (see supplementary information) (1). Briefly, no-carrier-added [18F]fluoride was produced via the 18O(p,n)18F nuclear reaction from enriched [18O]water using a GE PETtrace cyclotron and was trapped on a preconditioned Sep-Pak Carbonate QMA cartridge. The trapped [18F]fluoride was eluted from the cartridge with kryptofix-222 and K2CO3 (0.25% w/v and 0.05% (w/v) respectively) in aqueous MeCN (75% MeCN v/v, 1 mL) into the reactor of a GE Healthcare FXFN TRACERlab. The solvents were evaporated in vacuo (130 mbar) with a stream of N2 gas at 95 °C over 5 min. Anhydrous MeCN (3×0.7 mL) was then added and the mixture was azeotropically dried in vacuo (130 mbar) with a stream of N2 at 95 °C. The tosyl precursor for either (S)-[18F]GE387 or (R)-[18F]GE387 (1-1.5 mg) in anhydrous MeCN (1 mL) was added, and the reactor heated to 100 °C for 20 minutes. The crude reaction mixture was diluted into HPLC buffer (2 mL), and purified by semi-preparative reverse-phase HPLC (ACE 160433, C18, 5 μm, 100×10 mm, 48 % aq. MeCN at a flow rate of 5 mL min−1). Unreacted [18F]fluoride eluted at 2 minutes and the radiolabelled [18F]GE387 product was collected between 17-23 minutes, and diluted into H2O (30 mL). The aqueous solution was passed through a C18 cartridge (Waters Sep-Pak Accell Light C18 cartridge). The cartridge was washed with H2O (10 mL) and the radiolabelled product was eluted with EtOH (0.5 mL), followed by formulation with saline (0.9%, 4.5 mL) to provide the radiolabelled product as a solution in 10% v/v EtOH in 0.9% saline.
[bookmark: OLE_LINK10]From end-of-bombardment (EOB), the total time of the automated radiosynthesis was 60 min. Radiochemical purity was >98%, and non-decay corrected radiochemical yields and molar activities for (R)-[18F]GE387 and (S)-[18F]GE387 were 21.3 ± 16.7% and 25.6 ± 7.1%, and 55.8 ± 35.6 GBq.µmol-1 and 63.5 ± 39.5 GBq.µmol-1 (n = 3) respectively at the end-of-synthesis.



Synthesis of [18F]DPA-714
[18F]DPA714 was prepared similar to published method(2). No-carrier-added [18F]fluoride was produced via nuclear 18O(p, n)18F reaction from enriched 18O-water using GE PETtrace cyclotron and it was immediately trapped on a preconditioned Sep-Pak Carbonate QMA cartridge. The trapped [18F]fluoride was eluted from the cartridge with 0.25% wt Kryptofix222 solution (1 mL) in basic (0.05% wt K2CO3) aq. MeCN (75% vv) into a tightly closed reactor in the GE Healthcare FXFN TRACERlab instrument. The solvents were evaporated in vacuo (130 mbar) with a stream of N2 gas at 95 °C over 5 min. Anhydrous MeCN (3×0.7 mL) was then added and the mixture was azeotropically dried in vacuo (130 mbar) with a stream of N2 at 95 °C. Then 4-5 mg of the tosyl precursor in dimethyl sulfoxide was added to the reactor, which was heated to 165°C for 5 min. After cooling, the reaction mixture was diluted and passed through a Sep-Pak® Alumina N cartridge to eliminate free [18F]Fluoride. Crude material was then purified using semi-preparative HPLC with a retention time of 9 min. The product was then formulated in 10% ethanol in saline before eluting from the module. From EOB, the time of the automated radiosynthesis is 40 min. Radiochemical purity was >98%, and the radiolabelling yield was 10.3 ± 0.3% decay corrected to EOB or 7.8 ± 0.5% non-decay corrected. The molar activity was 108.6 ± 30.1 GBq/μmol at the EOS (n = 3).


Supplementary Table 1: Details of the number of rats in each group, their weights and injected doses
	Radioligand
	Number of animals
	Weight (g)
	Injected dose (MBq)

	(S)-[18F]GE387
	

	AIF sampling
	5
	360
	±
	37
	36
	±
	8

	Metabolite sampling only
	4
	472
	±
	21
	81
	±
	5

	(R)-[18F]GE387
	

	AIF sampling
	5
	339
	±
	25
	40
	±
	10

	Metabolite sampling only
	3
	507
	±
	38
	91
	±
	8

	(S)-[18F]GE387 + (R)-PK11195
	5
	382
	±
	43
	37
	±
	5

	(S)-[18F]GE387 in LPS model
	3
	341
	±
	14
	33
	±
	1

	[18F]DPA714 
	3
	372
	±
	11
	59
	±
	13

	[18F]DPA714 in LPS model
	3
	416
	±
	94
	24
	±
	6





[18F]DPA-714 TAC in healthy rats
 [image: G:\My Drive\U drive contents\01_MICL\01_Literature\WBIC new papers\GE387 biology\Figures\Revision\Supplementary fig1.tif]
[bookmark: OLE_LINK12][bookmark: OLE_LINK2]Supplementary Figure 1: [18F]DPA714 PET scans were performed in naïve healthy rats as for (S)-[18F]GE387. Maximal brain uptake was within one minute for [18F]DPA714 with a peak SUV of 1.1 which was followed by a slower washout from the rat brain though the AUC (42.4 ± 2.97) was not statistically higher (P = 0.0968)  than that for (S)-[18F]GE387 (AUC=33.6 ± 2.9).


[18F]DPA-714 TAC in LPS neuroinflammation model
[image: G:\My Drive\U drive contents\01_MICL_Nisha Kuzhuppilly Ramakrishnan\01_Literature\WBIC new papers\GE387 biology\Figures\DPA_S GE387_LPS_Supplementary.tif]
Supplementary Figure 2: [18F]DPA714 PET scans in the LPS neuroinflammation model were performed as for (S)-[18F]GE387. A) While the tracer was fairly rapidly washed out from the contralateral striatum (AUC = 45.46 ± 3.201 N=3), the wash out was much slower from the ipsilateral striatum and the SUV remained higher than the contralateral striatum throughout the 60 minute scan (AUC = 95.94 ± 6.224 N=3). B). The ipsilateral to contralateral SUV ratio stabilised from 30 minutes and an SUV (30 – 60 min) ratio of 2.4 was obtained.


Kinetic Modelling of (S)-[18F]GE387 
Kinetic modelling of (S)-[18F]GE387 data was performed using PMOD software (version 3.8; PMOD technologies, Zurich, Switzerland). Blood and plasma time-activity curves (TACs) were interpolated by fitting a 3-exponentials model. Where whole blood or plasma curves were not available (due to metabolite sampling protocol or failure of cannula), population averages for the group corrected for injected dose and weight of individual animal was used. Population average metabolite curve fractions were used for correcting plasma curves. The parameter for cerebral Blood volume (vB) was fixed at 3.6% and blood delay was fitted. 
1-tissue compartment model (1-TCM), 2-tissue compartment model (2-TCM), Logan graphical analysis and Simplified Reference Tissue Model (SRTM) were fitted to brain TACs from the (S)-[18F]GE387 control animals, those pretreated with (R)-PK1195 and the LPS treated animals. 
2-TCM, was found to be better compared to 1-TCM based on fit and Akaike information criterion (Supplementary figure 3). 
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Supplementary Figure 3: Akaike Information Criterion for the various models 
To simplify future analysis, Logan graphical analysis was compared against 2-TCM. The fit was started at 15 min, vB was fixed at 3.6 % and blood delay fitted.
 For 2-TCM of smaller brain regions, K1/k2 estimated from individual whole brain was fixed for estimation of total volume of distribution (VT) and non-displaceable binding Potential (BPND).
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Supplementary Figure 4: VT of brain regions from 2-TCM was compared against Logan graphical analysis. VT from Logan graphical analysis correlated strongly with VT from 2-TCM (r2 = 0.9376, P < 0.0001) and was found to underestimate VT by about 3%. 


Kinetic modelling of data from LPS neuroinflammation model
[bookmark: _GoBack]Supplementary Table 3: 2-TCM parameters obtained from the striata in the (S)-[18F]GE387 control animals and from (S)-[18F]GE387 and [18F]DPA714 LPS neuroinflammation model (Mean ± SEM). Sufficient arterial input functions were not available in the [18F]DPA714 control group to perform 2-TCM analysis
	2-TCM parameters
	(S)-[18F]GE387 Control (n=9)
	(S)-[18F]GE387 Contralateral (n=3)
	(S)-[18F]GE387 Ipsilateral (n=3)
	[18F]DPA714 Contralateral (n=3)
	[18F]DPA714 Ipsilateral (n=3)

	K1
	0.19
	±
	0.02
	0.25
	±
	0.09
	0.52
	±
	0.19
	1.05
	±
	0.08
	1.75
	±
	0.09

	k2
	0.24
	±
	0.04
	0.30
	±
	0.11
	0.71
	±
	0.33
	0.17
	±
	0.02
	0.19
	±
	0.04

	k3
	0.07
	±
	0.03
	0.12
	±
	0.05
	0.35
	±
	0.14
	0.06
	±
	0.01
	0.13
	±
	0.06

	k4
	0.03
	±
	0.01
	0.06
	±
	0.02
	0.07
	±
	0.01
	0.03
	±
	0.01
	0.03
	±
	0.01

	Vs (=K1/k2*k3/k4)
	1.51
	±
	0.17
	1.41
	±
	0.42
	4.16
	±
	1.06
	12.24
	±
	1.48
	37.25
	±
	2.35

	Vt
	2.40
	±
	0.22
	2.35
	±
	0.41
	5.28
	±
	0.92
	18.40
	±
	1.67
	48.07
	±
	1.76

	K1/k2
	0.89
	±
	0.09
	0.95
	±
	0.16
	1.12
	±
	0.41
	6.15
	±
	0.23
	10.82
	±
	2.91

	k3/k4
	1.86
	±
	0.28
	1.60
	±
	0.49
	5.10
	±
	1.91
	1.98
	±
	0.19
	4.19
	±
	1.48

	BPND ratio
	
	
	
	2.97 ± 0.54
	2.15 ± 0.80



Comparing the BPND (ipsilateral to contralateral) ratios of (S)-[18F]GE387 and [18F]DPA714 gives values of 2.97 and 2.15 respectively. They are not significantly different . This is comparable to the BPND ratio (3.0) that was obtained by Ory et al.(3) for [18F]DPA714 although Ory et al. applied 50ug of LPS to induce the neuroinflammation compared to 10ug that we applied.
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