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1. Materials 
 
L-Amino acid oxidase (L-AAO, EC 1.4.3.2, Crotalus adamanteus, Type I, 0.3 unit/mg), S-
adenosyl-L-methionine (SAM) and Standard sodium fluoroacetate (PESTANAL®, analytical 
standard) were purchased from Sigma-Aldrich Co., UK. A reference sample of 5’-
fluorodeoxyadenosine 2 was chemically synthesised following procedures described 
earlier.1,2  Fluoride-18 production was conducted in a CTI RDS-111 cyclotron (CTI/Siemens) 
and radioactivity was measured using a Capintec well reader (CRC-15R). 
 
 
2. Fluorinase expression and purification 
 
Recombinant fluorinase (EC 2.5.1.63) was expressed and purified according to the known 
method with slight modifications.3  In detail  the methods used were; E. coli BL21 (DE3) was 
transformed with pET28-flA which was grown in Luria broth (1L) containing kanamycin (0.1 
mg mL-1) at 37oC until an absorbance of 0.6 at 600 nm was observed. Over-expression of the 
fluorinase was induced by adding isopropylthiogalactoside (IPTG) to a final concentration of 
0.2 mM and the incubation continued at 30 oC for 15h. The cells were collected and lysed.  
After centrifugation, the cell lysate was applied to a column packed with Ni2+-charged His-
Bind resin (Novagen). The fluorinase was eluted from the column with Tris-HCl buffer (20 
mM, pH 8) containing NaCl (0.4 M) and imidazole (0.4 M). The protein was further purified 
by size-exclusion fast protein liquid chromatography (FPLC) on a Superdex S-200 (HR 
16/60) column (Pharmacia Biotech) and concentrated using a Millipore concentrator. The 
final concentration of pure protein was 23 mg mL-1 (43 mg in total) determined using a 
Nanodrop ND1000 spectrophotometer. SDS-polyacrylamide gel electrophoresis was used to 
confirm enzyme purity. 
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3. Synthesis of “cold” fluoroacetate (optimisation) 
 
An oxidation mixture was prepared by adding CrO3 (1g) to a solution of concentrated H2SO4 
(1 mL) in H2O (2.5 mL). In a typical experiment, 100 μL of the FDA solution (9.5 mg/mL) 
was added to the oxidation mixture (250 μL) in a sealed 5 mL Wheaton V-vial and heated at 
100-160oC for 5 – 50 min. Then the reaction was cooled in a water-ice bath, diluted with 
water (1-2 mL) and the [18F]-fluoroacetic acid was extracted into diethyl ether (5 × 1 mL). 
The combined ether extracts were passed through a Sep-Pak Light Si cartridge to remove 
sulfate and chromate ions and the cartridge was washed with diethyl ether (1 mL). The 
combined extracts were then washed with aq. Na2CO3 (0.5 mL, 8 mg/mL) to secure the 
product in the aqueous phase as Na [18F]-fluoroacetate and the resulting solution was 
analysed by HPLC. 
 
HPLC analysis was performed on Dionex HPLC system composed of IP25 isocratic pump, 
automated injection loop (25 μL), HPLC column (Hamilton PRP-X100, 150 × 3.00 mm), an 
anion suppressor (Dionex ASRS300, 4 mm) and a conductivity detector connected in series. 
Elution of all anions was achieved at a 1.5 mL/min flow of aq. Na2CO3 (1.5 mM) solution for 
10 min and the nature of the ions was confirmed by standard sodium salt solutions: carbonate 
(Rt = 1.6 min); co-eluting bicarbonate and formate (Rt = 5.0 min and 5.6 min) and 
fluoroacetate (Rt = 7.7 min). 
 
A commercial standard of sodium fluoroacetate (PESTANAL®, analytical standard, purity 
99.3%) was used as a reference for the calibration of fluoroacetate. An eight point calibration 
curve (R2 = 0.997) correlating the area under the curve (AUC) to the FAc concentration (over 
the 1-134 nmol  range) was generated.  Yields were thus calculated and plotted against time 
for all of the oxidation temperatures explored (see Fig 1). 
 
 
4. Synthesis of [18F]- 2 
 

 
In a typical experiment, the fluorinase (30-40 μL, 23 mg/mL) was added to a mixture of 
SAM 1 (15 μL, 20 mM), L-AAO (1 mg), [18F]-F- (20-30 μL, 130-160 MBq) and incubated at 
37oC with magnetic stirring for 1h. Then water (50 μL) was added and the enzymes 
denatured by heating on a boiling water bath for 3 min, followed by centrifugation of the 
precipitated protein (14.500 rpm, 4 min).  This gave the supernatant (~80-100 μL) containing 
[18F]-FDA which was used directly in the next step. For quality control, 2 μL of the reaction 
mixture were diluted with water (50 μL), processed as described above, and a 20 μL aliquot 
was injected into a Gyncotek HPLC system (manual injection loop (100 μL), dual head pump, 
column (Phenomenex Luna C-18(2), 250 × 4.60 mm, 5 micron) and UV (UVD340S)) with a 
NaI single crystal radioactive detector connected in series. [18F]-F- (Rt = 3.4 min, confirmed 
by [18F]-F-standard) and [18F]-FDA 2 (Rt = 10.0 min, confirmed by a cold standard) was 
eluted at a 1 mL/min gradient flow of a ethanol in water (2.5% to 25% in 13 min). Depending 

N

NN

N

NH2

O

OHOH

S+
Me

CO2-
+H3N

SAM 1

fluorinase
[EC 2.5.1.63]

N

NN

N

NH2

O

OHOH

18F

[18F]- 2

[18F]F- L-amino acid
oxidase
EC 1.4.3.2

Me
S CO2-

+NH3

2-oxo-acid

+

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



on the fluorinase and the [18F]-F- concentration in the reaction media, [18F]-F- incorporation 
levels were 90-99%. 
 
5. Synthesis of [18F]-fluoroacetate 
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An oxidation mixture was prepared by adding CrO3 (1g) to a solution of concentrated H2SO4 
(1 mL) in H2O (2.5 mL). The [18F]-2 solution (80-100 μL), obtained as described above, was 
added to the oxidation mixture (250 μL) in a sealed 5 mL Wheaton V-vial at room 
temperature. The vessel was heated at 140oC for 20 min, then cooled for 1-2 min in a water-
ice bath. Water (1-2 mL) was added and the [18F]-fluoroacetic acid was extracted into diethyl 
ether (5 × 1 mL). The combined ether extracts were passed through a Sep-Pak Light Si 
cartridge to remove sulfate and chromate ions and the cartridge was washed with diethyl 
ether (1 mL). The combined extracts were then washed with aq. Na2CO3 (0.5 mL, 8 mg/mL) 
to secure the product in the aqueous phase as Na [18F]-fluoroacetate and the level of 
radiolabelling assessed by HPLC. 
 
HPLC analysis was performed as previously described on a Dionex HPLC system with a NaI 
single crystal radioactivity detector connected to the column effluent. Two radioactive 
compounds were detected and identified as [18F]-F- (Rt = 3.1 min) and [18F]-FAc- (Rt = 6.8 
min)(n.b. as the radioactive detector sits before the conductivity detector, retention times are 
reduced compare to those of the unlabelled standards) 
 
For the calculation of decay-corrected RCY, all radioactive fractions were collected and their 
radioactive content recorded in the Capintec well reader (CRC-15PET).  
 
References 
 
1. M. Onega, R. P. McGlinchey, H. Deng, J. T. G. Hamilton and D. O´Hagan, Bioorg. 
Chem., 2007, 35, 375-385. 
2. T. D. Ashton and P. J. Scammells, Bioorg. Med. Chem. Lett., 2005, 15, 3361. 
3. C. Dong, F. Huang, H. Deng, C. Schaffrath, J. B. Spencer, D. O´Hagan and J. H. 
Naismith, Nature, 2004, 427, 561. 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


