


















Extended Methods

Sample preparation
Plants: Plants were grown without the use of pesticides or herbicides. The following samples were 
collected: gooseberry fruit skin (Ribes uva-crispa cv. Hinamaki red), apple tree flower petal (Malus 
domestica cv. Bountiful), tomato leaf (Solanum lycopersicum cv. Sweet Millions), asparagus skin 
(Asparagus officinalis cv. Gijnlim), kiwi berry leaf (Actinidia arguta cv. Issai), Victoria plum (Prunus 
domestica cv. Victoria), Golden Gage plum (Prunus domestica cv. Oullins Golden Gage), and pine 
needle (Pinus nigra). Samples were collected, mounted on gold coated silicon wafers and stored at 
4ºC and analyzed within 24 hours of preparation. The leaf samples were adhered to the gold coated 
silicon wafer with silver conductive paint (Electrolube, #1LABLSCP/1). For GC-MS, plant samples 
were washed with 1 mL hexane which was dried in a fume hood. Samples were then resolubilized in 
100 μL hexane. 
Drosophila: All flies were raised on a standard diet composed of on a standard diet composed of  7.5 
g agar, 58.5 g glucose, 66.3 g cornmeal, 23.4 g yeast and 19.5 mL of antimycotic solution containing 
0.04% Bavistan and 10% Nipagin per litre. For initial experiments, isogenic male Drosophila of the 
w1118 iso31 strain were used. Flies were raised at 25ºC throughout and males separated 24 hours 
after eclosion and retained at 15 flies per vials until 6 days of age. For oenocyte-specific genetic 
manipulations, the following strains were used: PromE(800)-GAL4, tub-GAL80TS, 
UAS-CD8::GFP/Cyo, Dfd::YFP1 and UAS-Cyp4g1 RNAi2. For Cyp4g1 RNAi knockdown, flies were 
raised at 18ºC during development and then transferred to 29ºC upon eclosion. One of two 
independent experiments is shown (n=5 samples). A second experiment (n=4 samples) gave similar 
results. Flies were then separated by sex and genotype after 24 hours then retained at 29ºC at a 
density of 15 flies per vial until 6 days of age. 6-day old adult male Drosophila melanogaster were 
used for OrbiSIMS experiments. Flies were anaesthetized with CO2 and dissected in PBS to remove 
all tissues attached to the cuticle. Dissected cuticles were then washed with deionized water before 
mounting on cleaned silicon wafers (Agar Scientific # AGG3390-10) coated with gold. Samples were 
stored at 4ºC, transported on ice and analyzed within 24 hours of preparation. For GC-MS analysis, 
flies were anaesthetized with CO2 and the surfaces of five flies were extracted with 50 μL hexane 
containing an internal standard of 0.1mM octadecane for 2 minutes in glass GC vials. The hexane 
extracts were transferred to glass vials with inserts (Agilent Technologies, Cat No. 5182-0715 and 
5183-2085) for immediate analysis. Dimethyl disulfide derivatization was used to determine double 
bond position for alkenes where no standard was available3.
Latent fingerprints: Fingerprints were collected in accordance with local ethical guidelines from 
three male and three female consenting volunteers on gold-coated silicon wafers, after a fingerprint 
conditioning protocol as previously described4. Samples were anonymized and stored in a secure 
location at 4ºC for 48 hours before analysis.

ToF-SIMS
TOF-SIMS 5 (IONTOF GmbH) samples were prepared on ITO coated glass coverslips (SPI supplies 
#6462-AB 18 mm2, resistivity 70-100 Ω), cut to size with a diamond knife, and mounted on a cooling 
stage. The loadlock was flooded with nitrogen gas before cooling during pump-down. During the 
analysis the sample was cooled with a copper cooling finger to ~-110ºC. The analyses were 
performed using a 60 keV Bi3++ analysis beam with a spot size of ~200nm and a current of 0.025 pA at a 
cycle time of 200 μs. Secondary ions were extracted with an extraction voltage of 2 keV. Measurements were 
obtained from a �eld of view of 500 μm x 500 μm at a resolution of 512 x 512 pixels. Measurements shown 
are a sum of 20 scans. To compensate for sample charging, a �ood gun was applied during analysis with an 
energy of 21 eV and a current of -10 μA. The total ion dose was ~8.18 x 107 ions/cm2. The mass resolution of 
the resulting spectra was ~5,000 at m/z 200. Spectral mass calibration was performed in reference to the 
known ions C+, CH+, CH2+ and CH3+. 
 



GC-MS
GC-MS analysis was performed as previously described1. In brief, GC–MS was using an Agilent 
7890B-5977A GC–MS system in EI mode. Data was acquired and analyzed using MassHunter 
(Version B.06.00, Agilent Technologies, Inc). Splitless injection (injection temperature 270°C) onto 
a 30 m + 10 m × 0.25 mm DB-5MS + DG column (J&W, Agilent Technologies) was used, with 
helium as the carrier gas. The initial oven temperature was 50°C (1 min), followed by temperature 
gradients to 150°C at 10°C/min, from 150 to 249°C at 3°C/min, from 249 to 300°C at 10°C/min 
with a hold time of 5 min, and from 300 to 325 °C at 10 °C/min and a hold time of 12 min. Sample 
running order was randomized using the MassHunter sample sequence randomizer.

HESI-Orbitrap
For HESI-Orbitrap direct infusion, 9(Z)-Tricosene was prepared to a concentration of 1mM in 
hexane. For Orbitrap analysis, the flow rate was 200 μl/min with a nitrogen sheath gas flow rate 
of 15.54, mass resolving power of 140,000 at m/z 200 and a mass range of 200 – 1500 m/z. The 
capillary voltage was set at -0.4 V and the capillary temperature at 350 ºC. The spray voltage was 
set at 4.5 keV. 
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