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B CAS M FRRE
FARE 67-56-1 >99.0% Thermo
2B 75-05-8 >99.9% Thermo
FRER 64-18-6 LC-MS grade TCI
FRRRER 540-69-2 >99.9% Sigma
ddH20 Millipore
L-Valine (1-13C) 81201-85-6 >98% CIL
L-Phenylalanine (1-13C) 81201-86-7 >98% CIL
Uracil (2-13C) 35803-45-3 >98% CIL
D-Fructose (1-13C) 108311-21-3 >98% CIL
Vitamin B3 (nicotinic acid, d4) 66148-15-0 >98% CIL
Choline chloride (trimethyl-d9) 61037-86-3 >98% CIL
N-(Carboxymethyl)-N,N,N-
trimethyl-d9-ammonium 285979-85-3 99 atom % D CDN
Chloride
L-carnitine-d3 HCI (N-methyl- 99 atom % D CDN
350818-62-1

d3)
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BFR FRkE BE
IRIFREIOHL Eppendorf H1650-W
BN Vortex Mixer QL-866
BEZSRAE(Y eppendorf 5305
At Jin Teng 0.22um PTFE
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RIEEIE  Thermo Vanquish
R Thermo Q Exactive
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NIST ISt ERZARER A& -2

1. ¥EHEREEY NIST M55 5, 10, 50, 100, 200 , 300 uL —&RFRERRE |, IRRE 4 FEMAKNTER. RRIE
BiiEn ;

2. HiA 6 4N NIST B#AFESES , 12000 rpm 4 °CEL 10 min , &SP EiERGETIEE | FEiETHINA 150 ul
80%HEZAR (-20 °C) &i& NIST & , 70RS/E 12000 rpm 4 *CEXRELC 10 min , BLEE®IEA NIST
NEHZARIE AR,

% 4 NIST IiBtRESARIE A RIS

RS DHEW :: ;Eo”fm PIFREAT: (1) EEE;EEL; C BEmw
NIST-1 5 95 100 400 500
NIST-2 10 0 100 400 500
NIST-3 50 50 100 400 500
NIST-4 100 0 100 400 500
NIST-5 200 0 100 800 1000
NIST-6 300 0 100 1200 1500

1. Transfer 5, 10, 50, 100, 200, 300 pL of NIST serum into centrifuge tubes. Add ddH20O, mixed internal
standard solution and methanol according to Table. 4;

2. Vortex the six NIST serum, respectively. Centrifuge at 4 °C for 10 min at 12 000 rpm, and then
transfer all the supernatant from each sample into another 2 mL centrifuge tube. Samples were
concentrated to dry in vacuum. Dissolve samples with 150 yL of 80% methanol solution (-20 °C), and

centrifuge at 4 °C for 10 min at 12 000 rpm again to obtain the supernatant for LC-MS.



CEIFEEK 3-5]

1. BRTEEAE 4 CTRlt [HREFTRBELIGERK] |

2. ¥EHERZENIN;ES 100 pl F 2 mL e ;

3. A 100 pL WFREHRFD 400 uL BEE (-20°C) , iBiER% 1 min ;

4.12000 rpm 4 °CE3(» 10 min , BXEiER 500 ul & 2 mL BOBEHESRGETIE |

5.150 uL 80%FEZARER . 7o iRSE 12000 rpm 4 °CEXREL 10 min , N EESRIEAFURER ;

6. BEENMFUEAZE 20 pLiBEAk QCHA , 1; (QC: quality control , FRRIERSHFmAITER
BRELAR TS Wﬂ)&a%ﬁ%r?‘ lﬁELESzE’J%ae)

7. FARIRENERFTT LC-MS 1aill,

1. Thaw all samples at 4 °C [The insufficient samples are reduced to an equal scale] ;

2. Transfer 100 pL of each sample into 2 mL centrifuge tubes;

3. Add 100 pL of mixed internal standard solution and 400 pL of methanol (pre-cooled at -20 °C), then
vortex for 60 s;

4. Centrifuge at 4 °C for 10 min at 12000 rpm, and then transfer 500 pL of the supernatant from each
sample into another 2 mL centrifuge tube. Samples were concentrated to dry in vacuum;

5. Dissolve samples with 150 uL of 80% methanol solution, and centrifuge at 4 °C for 10 min at 12000
rpm again to obtain the supernatant for LC-MS;

6. Take 20 pL from each sample to the quality control (QC) samples (Fig. 1)*;

(These QC samples were used to monitor deviations of the analytical results from these pool mixtures
and compare them to the errors caused by the analytical instrument itself)

7. Use the rest of the samples for LC-MS detection.
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{Y28X M Thermo Vanquish , §5f8 ACQUITY UPLC® HSS T3 1.8
um (2.1x150 mm ) @& , BalHEESRIEEIRS 8 °C, kL 0.25
mL/min BYRIER , 40 CRUER , BHEF 2 ul #HTIBERRR , matEALE
BT 0.1%FEIK (ALl ) - 0.1%FERZRE (BLl) ; A+ 5 mM FREER
X (A3) -ZF5 (B3) . BEEMBIFERA 0~1 min, 2% B1/B3; 1~9
min , 2%~50% B1/B3 ; 9~12 min , 50%~98% B1/B3 ; 12~13.5
min , 98% B1/B3 ; 13.5~14 min, 98%~2% B1/B3 ; 14~20 min,
2% B1 -IEt&z( ( 14~17 min , 2% B3 -fat&z() [6].

Chromatographic separation was accomplished in an Thermo
Vanquish system equipped with an ACQUITY UPLC® HSS T3 (150
x2.1 mm, 1.8 um, Waters) column maintained at 40 °C. The
temperature of the autosampler was 8 °C. Gradient elution of
analytes was carried out with 0.1% formic acid in water (Al) and
0.1% formic acid in acetonitrile (B1) or 5 mM ammonium formate
in water (A3) and acetonitrile (B3) at a flow rate of 0.25 mL/min.
Injection of 2 pL of each sample was done after equilibration. An
increasing linear gradient of solvent A (v/v) was used as follows:
0~1 min, 2% B1/B3; 1~9 min, 2%~50% B1/B3; 9~12 min,
50%~98% B1/B3; 12~13.5 min, 98% B1/B3; 13.5~14 min,
98%~2% B1/B3; 14~20 min, 2% Bl-positive model (14~17 min,
2% B3-negative model).
REFEM

{YB&{EA Thermo Q Exactive , BIREEFRE (ESI) , IEfaESFE
BiE , EEFHERERES 3.50 kV , AEFEEBEN 2.50 kV, 5
530 arb, #B)S 10 arb, FEAEIRE 325 °C, LAS##R 70 000 i#
i1, 3#eE 81~1 000 , KA HCD #HT—RZH% , filiEms
[£79 30 eV , ERRAISHBRERRFTLER MS/MS (E26].

The ESI-MSn experiments were executed on the Thermo Q
Exactive mass spectrometer with the spray voltage of 3.8 kV and -
2.5 kV in positive and negative modes, respectively. Sheath gas
and auxiliary gas were set at 30 and 10 arbitrary units,
respectively. The capillary temperature was 325 °C. The analyzer
scanned over a mass range of m/z 81-1 000 for full scan at a
mass resolution of 70 000. Data dependent acquisition (DDA)
MS/MS experiments were performed with HCD scan. The
normalized collision energy was 30 eV. Dynamic exclusion was
implemented to remove some unnecessary information in
MS/MS spectra.
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