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Supplemental Methods  

Animals  

    8-week-old C57BL/6N male mice were obtained from the Animal Unit of the University of 

Hong Kong. The mice were housed in a room under controlled temperature (23 °C, 12-h 

light/dark cycle, 60-70% humidity), and were fed with either standard chow diet (STC, 

Purina, Framingham, MA, USA) or HFD (45%, D12451, Research Diet, USA) for 3 months. 

All animal studies were approved by the Committee on the Use of Live Animals in Teaching 

and Research at the University of Hong Kong (CULATR No. 5206-19).   

Anthropometric and biochemical measurements  

    The details of anthropometric measurements and the methods for measurement of 

biochemical variables were described previously [1-3]. The homeostasis model assessment of 

insulin resistance (HOMA-IR), a simple and accurate index of insulin resistance in clinic, 

was computed with the formula: fasting plasma glucose (mmol/L)×fasting insulin 

(mIU/L)/22.5 [4]. Body fat percentage was measured by bioelectric impedance analysis 

(Model TBF-410; Tanita).  

RNA extraction and Quantitative Real-time PCR  

    Total RNA were extracted from tissues of mice with TRIzol reagent (invitrogen) and 

reverse transcribed into complementary DNA with PrimeScript RT reagent kit 

(Takara). Quantitative real-time PCR was performed with SYBR Premix Ex Taq (Takara) on 

a StepOnePlus Real-Time PCR system (Applied Biosystems) with the following parameters: 

50°C for 1 min and 95°C for 30s, followed by 40 two-step cycles at 95°C for 5 s and 60°C 

for 30 s. The forward and reverse primers used for PCR amplification of mouse PM20D1 are 

5′-GAGCAGGATAATGGAGAGGAAC-3′ and 5′-GGTGAATTCGGCAGTTGATTG-

3′.  Expression levels of PM20D1 gene were normalized with β-Actin gene.  
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ELISA for quantitative measurement of mouse and human PM20D1  

     Mouse and human serum samples were diluted 1:100 and 1:50, respectively. 100 μl of 

diluted serum, calibrators, and quality control samples were applied to 96-well microtiter 

plates coated with an affinity-purified rabbit anti-mouse or anti-human PM20D1 antibody 

(Immunodiagnostics, Hong Kong). After washing three times, the biotinylated anti-mouse or 

anti-human PM20D1 antibodies were added and incubated for 1 hr at room temperature. The 

plates were then washed for three times, followed by incubation with Streptavidin-HRP 

(R&D System, Minneapolis, MN) for 20 min at room temperature. Finally, the ultra 3,3′,5,5′-

Tetramethylbenzidine ELISA substrate (Thermo Fisher Scientific, Rockford, IL) was added 

and incubated for 15 min, the optical density was measured with a microplate reader at a 

wavelength of 450 nm. A calibration curve was constructed by plotting the absorbance values 

vs the mouse or human PM20D1 concentrations of the calibrators, and concentrations of 

samples were obtained by the use of this calibration curve.  

     The intra- and inter-assay variations of the ELISA kits were evaluated by measuring 3 

different samples in 10 replicates in a single assay, or in duplicate in 5 consecutive assays, 

respectively. The assay range of mouse and human PM20D1 ELISA kit were 0.312-20 ng/ml 

and 31.2-2000 pg/mL respectively, and the lowest levels of mouse and human PM20D1 that 

can be measured by the assays were 0.156 ng/mL and 7.8 pg/mL. The intra- and inter-assay 

coefficient of variation for mouse PM20D1 ELISA kit was 3.8% and 4.9%, respectively, and 

for human PM20D1 ELISA kit was 3.4-3.7% and 2.8-3.8%, respectively. The spiking 

recovery rate and linearity rate for mouse PM20D1 ELISA kit was 93.4-110.7% and 95.3-

117.2%, respectively, and for human PM20D1 ELISA kit was 95.0-106.5% and 110.3-

110.5%, respectively. No cross reactivity or interference was observed between mouse and 

human PM20D1 ELISA.  
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LC-MS for quantitative measurements of C18:1-Leu and C18:1-Phe in serum  

The NAAA were extracted from 30 μl frozen human serum using 90 μl methanol with 

inclusion of 3 nmol internal standard serine-2-
13

C, 
15

N. Following thorough vortexing, the 

supernatant was isolated by centrifugation at 14,000 × g for 10 min at 4 ℃, and 10 μl 

supernatant was analyzed by multiple reaction monitoring-based targeted liquid 

chromatography-mass spectrometry (LC-MS).  

      Reverse phase chromatography was performed with a Ultra High Performance Liquid 

Chromatography (UPLC) C18 analytical column (2.1 mm×50 mm, 1.7 µm, BEH) coupled 

with a C18 pre-column (2.1 mm×5 mm, 1.7 μm, ACQUITY UPLC BEH, Waters, USA) for 

chromatographic separation of metabolites in human serum samples. The mobile phases 

contained (A) water with 0.1% (v/v) formic acid and (B) acetonitrile with 0.1% (v/v) formic 

acid at a flow rate of 0.3 mL/min, and the gradient program was: 0-1 min, 5% B; 1-2 min, 

5%-50% B; 2-6.5 min, 50%-99% B; 6.5-9 min, 99% B; 9-9.5 min, 99%-5% B; 9.5-12 min, 5% 

B. The mass spectrometer was operated in positive electrospray ionization (ESI) mode on an 

Agilent 6460 UPLC/Triple-Quadrupole Mass Spectrometer (QQQ-MS), with the following 

conditions: Nebulizer gas, nitrogen; gas temperature, 325 °C; gas flow, 10 L/min; nebulizer 

pressure, 30 psi; capillary voltage, 4000 V, and fragmentor voltage: 110 V. Targeted 

metabolites were quantified by the most abundant ion transition in MRM mode at associated 

collision energies. The fragmentation ions were as follows: C18:1-Leu, 396.3>132.1; C18:1-

Phe, 430.0>120.0; C18:1, 283.2>55.0. Instrument control, data acquisition and quantification 

were performed by MassHunter Workstation software B.06.00 (Agilent Technologies, 

Torrance, USA).   
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