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Fig 1. Chemical structures and fragmentations of nucleotides

3. ik, BUENTRMRITIEFHE

3.1 ik, BErRM

Tab 1. LC condition for the analysis of nucleotides

EERAT S Acclaim C30, 2.1 mmx150 mm, 3 pm (S/N001008, P/N075725)
A: 5 mM ammonium formate in H20;
B: 0.1% Formic acid in Methanol;
HES A
) . Flow Rate
Time/min ) A B
(ml/min)
A -2.0 0.4 99 1
0 0.4 99 1
2.5 0.4 99 1
5.9 0.4 90 10
9.0 0.4 62 38
11.9 0.4 62 38
12.0 0.4 99 1
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15.0 0.4 99 1
Tab 2. The SRM conditions of nucleotides s in HESI mode in LC-MS/MS
Analytes ldentity Precursor Product Collision S-Lens Retention time (min)
ion (m/z) ion (m/z) energy (eV)

CMP [M+H]+ 324.184 112.082%* 15 72 2.40
149.018 17

UMP [M+H]+ 325.062 97.059* 15 80 2.81
284.284 17

C [M+H]+  244.089 95.075 39 63 4.97
112.082* 13

GMP [M+H]+ 364.070 135.057 41 91 6.25
152.053* 19

IMP [M+H]+ 349.070 136.042 21 80 6.63
137.042* 21

U [M+H]+  245.078 112.010 15 63 7.21
113.042%* 14

AMP [M+H]+ 348.078 119.095%* 52 103 8.62
136.083 20

| [M+H]+  269.092 119.071%* 36 62 9.38
137.058 14

G [M+H]+  284.093 135.036* 38 69 9.57
152.058 15

A [M+H]+  268.099 119.065* 41 89 10.05
136.087 18

* ONE R T
BTRSH:
B4 ESI, Postive
Voltage: 5000 V; Capillary Temperature: 270.0 C, Vaporizer Temperature: 380.0 C,
Sheath Gas Pressure: 50.0 arb, Ion Sweep Gas Pressure: 0 arb, Auxiliary Gas Pressure:
10.0 arb, Collision Gas Pressure): 1.5 mTorr
PR SH: P QLIZQ3EIN0. 7 FWHL
3.2 TEH¥HER
3.2.1 &t RIKERR
¥ ik 2. 1 A E B RBVIRRS TAEWR: 0.02, 0.05, 0.2, 0.5, 1, 2, 5. 10, 20, 100,
200+ 500 ng/ml VRAR LAEVAM, MERFMAFL20 w1 BN LC-MS, Z5HLEIREME R LLOQ 455 R4T,

4 Fig2 #il Tab 3.
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Fig 2. Representative SRM chromatograms of the nucleotides: LLOQ (A and B), human milk sample (C and D),
milk powder (E and F)
Tab 3. Regression equation, linear range and LLOQ for LC_MS/MS analysis of nucleotides

Calibration Linear range  LOQ*

Analyte Regression equation R-squared
Curve (ng/ml) (ng/ml)

CMP Y=-197.609+1433.11*X 0.9939 Linear 0.05-500 0.05
UMP Y=-16.7056+488.561*X 0.9945 Linear 0.2-500 0.2
C Y=-150.681+2803.95*X 0.9956 Linear 0.02-500 0.02
GMP Y=-114.235+1104.55*X 0.9899 Linear 0.05-500 0.05
IMP Y=-406.521+693.837*X 0.9923 Linear 0.2-500 0.2
U Y=10.6928+145.133*X+0.0147362*X2  0.9979 Quadratic 1.0-500 1.0
AMP Y=3.35496+2639.87*X 0.9914 Linear 0.5-500 0.5
I Y=-318.38+1876.87*X 0.9984 Linear 1.0-500 1.0
G Y=307.478+1428.61*X 0.9978 Linear 0.2-500 0.2
A Y=2950.58+2958.68*X-0.1978*X2 0.9949 Quadratic 0.5-500 0.5

*[imit of quantitation (S/N>10).
3.2.2 WEEXR

I VBURIREE, HREE, SRFERIRARIETR, LIRS IR . K52 FE45 R anTab 4. IR L HHS
FHREAEINLAN, . IR R R I AESN AN, S5 R R .

Tab 4. Precision of nucleotides (n=5)

Nominal Precision (%0)

Concentration CMP UMP GMP IMP AMP C U | G A

Low 5.59 4.79 6.17 6.08 6.28 221 396 827 840 3.64
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Medium 3.07 6.32 5.70 2.62 7.10 128 7.12 443 325 1.25
High 2.60 1.85 2.06 2.41 320 245 267 232 253 3.6l

3.2.3. InFEEICER
SRS g, BEFL2 ml, 3NN R A TRV RVA T, 12 FERE i A A 38 v ) 4% £ 0
W, PERSCR, 455 57E80-115% 7], #nTab 5.

Tab 5.The recovery of nucleotides (n=5)

R L G BER 2 (BFD)

SHH WEE misE bsERlE BWE UEE misME bR ERE B
(ng/ml) (ng/ml) {8 (ng/ml) (%) (ng/ml) (ng/ml) & (ng/ml) (%)

CMP 272.0 40 299.0 95.83 307.0 20 339.0 103.7
UMP 198.0 40 209.0 87.82 164.0 20 199.0 108.2
C 36.00 40 68.00 89.47 15.00 20 33.00 94.29
GMP 87.91 40 108.9 85.15 15.04 20 30.95 88.33
IMP ND* 40 34.03 85.08 2.69 20 18.99 83.69
U 120.0 40 142.0 88.75 43.00 20 63.00 100.0
AMP 124.0 40 155.0 94.51 23.00 20 40.62 94.47
I 6.937 40 52.583 112.3 0.688 20 18.29 88.40
G 10.75 40 47.37 93.34 3.620 20 22.20 93.99
A 8.360 40 50.16 103.7 7.642 20 29.56 106.9

*ND: no detected.
4. FEmathg R E51HR

4.1 FEROIER
P HREFL S B ) LBE 7 Wik, AR HEAE S AL PR v AT , AT 21k, 458 unTab 6.

Tab 6. Testing result of nucleotides (n=2)

Wi se 8

Ghdi ik (ng/g) B9, (Hg/ml)
CMP 27.2 154
UMP 19.8 8.20
AMP 12.4 1.15
GMP 8.79 0.75
IMP ND 0.14
C 3.60 0.75
u 12.0 2.15
A 0.84 0.38
G 1.08 0.18
| 0.69 0.03

4.2 118
AFEAETF R FE A E B a0 R JU 5 @ 3Pk B A B R BUE . EAYEE
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ETEEZ AT BEERE . LamiErts.

T E BRI R, THO R R 7 B, B e R IR TR, (ER PR
R IE AT, AEVRANAH RN 7 TH] AN T 8 2 i e — Ak . JRaE i A Sk, R
DG MEE R, ZE R FOVE S BRI H A7 AE, BRI IE 508 7T S T DU S AEAE AL
a¥, HIERIFENAS LT, JF H b T IR s R R T 008 TR, BRI 1
Ko VA BB T B SemIRiE — 80, W RlnFigl.

ST AW REENRA, B E RIS ARG, —BRIGIR R TE IE B RS 2
TR TR, ARRRPEAG S P S AR A B 2 LU AR A S AR . AR TOINCR, IR E
Yottt T B AR A B S AR R, AR R R b R A O S T T T AR AR
HREEI SRR R, 52 SEHABIC T SHREEFIOER, SXUkeE PR re". %1
PZAT IR 52T RN s B IE T, RBPERRIN B TR &G 2. b, @l iieE
FIRSH, HFfCapillary Temperature, Vaporizer Temperature, Sheath Gas Pressure, Ion
Sweep Gas Pressure, Auxiliary Gas Pressuref%. SCHRAH I K7 555 2 #2 i L R G i
(20 mMZ Mk, BR30 mM PP R S%) B8 B TN IR], L S PRI SR 2 ppiial ™ ", IR R AR
XA B 2 TTE AR o ATHELETHETF R IR h K B LR B IR AL & 40 )
Wi LA 22 A BB, BRI A NN RS R dh, AR AR G Eh B0 T, B R AT 1
RURAERAR, JCHZUMP 2 FHR, TR ik ik 2 i sh AR AR S, 55 R IRAE %S AR (5
M ERE), 0.1% FR, FrAfEIEiisne, m g A HIEE NRE. I Pz & gt
TRERAC . ST ANIRA, FHRE S TR CIE LS, I HIERE I & M5 it R4 (04
A,

BREEI MR AR R, AL R TR MIC30 G AL, (R B U IEC18 (il AL o,
FF HREM 20K A, (ERHRRN R B 7 I A ARSI ROCR, a5 S UL ROREhAR, (I H R
TEREH: FISCIL TARIF IR, IF HLAR CR M SOk B B i g™ ™ .
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