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EFEH Fhk'' EIZMC FWHS
EFEM? B K xlppE?

'R RFEARBGHEAR S, JEE 100084 ) PO R A ARl 2R A, L3 100084)

W FE T W EARR, #E TR A I e R RV I A e TR Y R e VA (6 - R T B A R R
(UPLC-Q Exactive Orbitrap MS) f=y 3 F 5 PE 58 540 Hr 7 i , I T /0N B 2 1S 8 fisg 21 2R b A 5, 6
2 05 - WY B R AT AR BRI, () = Y ek ot Ak o R P e A 2 A 1R S8 Wl i T R L T8 i TR 114 € 13 0
T , K FH v 2030 1 i B A A 28 4 i A X ( Full MS/dd-MS? ), B Tracefinder 2P [ @A — g H %
I PE 55 B8 1 A B T P AR AR R e AR A T o0 o 10 S RUE i AT, TEARSEER AR AE R B
HEfL PA(14:0/14:0) BRPEFHOCHE SR T 0. 99, f RN 0. 125 pg/mL, H HTH ARG B /N F8.5% . #A4
TIENT CSTBL/6 /N BRI 2| QD) M I bR T 14 N8 1 R B R A BRAR R 23 1 AR IR
FERER T 2 R W], A Z N RIRG I R EE I BEAR IR e S AR S I N Rt . AR IE ER B R
JE B ER E 38 P T A AR PR R O R L 8 P R 174 7 45 2 A 43T

KR MBI ; BEIRIR; WLk, S P, Sl
1 5| 8§

WNEHA ( Phosphatidic acid, PA) &A= WA N 5 (i B — 28 H B g . o7 DUl 22, Hdmh 3
A FE S IR TG, 1 0 2 (SRR 0 i 9 P BRI SEIRAR  TE A PA . AR PA EAEWIA N & AR
b ABAE Ay A B 4 RSB 53 BRI 25 i 52 e DXL 7 RS o 9 5 A i 55 A AR iR N oA 22 )
Bl 4 PA TERERE A, ( Phospholipase A,, PLA,) [AFE T 7 A sl % ML 8% B ( Lysophosphatidic acid,
LPA) ) LPA fEh—Fh 4 i 18] 5 i IR A 6, vT LABRS G 28 P IR 32 A, 1k v 7 A 22 b A st 7
FENG AT T8, LPA 76 2R 5 KB (CAnCo i 995 | Iigd 45 ) 1) & A AR S F Pl 2 /RS

HET, 2 TR RIS S W M s AR L 2 ik ik (TLC) ) | BAE bk (CE) 1 K
AR (GC) M RS (MS) AR TLC A LA Hri g R g & i (R R BEREA T2 T4 #r , 1Ml CE
F1GC AT LAXT NG G 2012647 v R AT, AE2 3 30 AN A RN 02 2% L o f AT e I AR A5 i B R 2 31—
PR Bl AT H R ARG & | YRR (8- i 6 P R R PR B 4 R O3 v R it i Ah B ] PR
P ARG B TR EEA - SR, T AR A AR A R, BB B AR IR (3% R G S K
M EA — P Ogiso 261 78 ROM (1% R G0 IS B R , MGE B ARIR 10 (3 158 , 1 1k B SR L
AT WEIRTR G HT (B IR A 5 BB i 3 s M A Cifkova 2517 7 S5 K A AR FH (3K R G5 vh it
S T ALIEBERR IR TE N B BRI i . (HOAR ik R 40 PR L R AR PR R A M oo B RE T AT
SRYE)IZ R FHFHRIET . Clark 251 704G 22 8 MR B A5 BEAILEE A, 42 1 = P 37k doe T 7 20 P J ik
FI(TMS) SBERRIEA EAYFIEIR , %L — VAR SR, SR SRR . Lee 4510t B Tl HUKE I 52 10
FHT W BUAR R 8 B 530 o AN I T B 1) WA €335 5 1 20 3% o i 6 P R K T 6k S b 5 | A3
WEARIR AN v | e A8 7o P AN R RS JT S S AN M F A A SE BT AR R SR A
HY ) IR I TR RN A G R 114 vy 3 o Pk 5 2 43T o
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2 SIGES

2.1 UE5iEH

Ultimate 3000 8 /5 %80 AH (0 31% 2R 45 . Q-Exactive it HL 3 8138 B & 20 9 035 A2 ( 36 [E Thermo Fisher
Scientific A H] ) 5 F6/10 #BANSI3K A (_ LG IFE 7/ F]) 3 TDZ4 & IR & 2K 2.0 ML (W R A A | )
AR TAL( BT TARA T ) ; MEL04 7R (A -0 R 2 A RA ) |

WEIRRR RIS 1,2- — 5 5E Bk H Il -3 -85 R S48 EL (1, 2-Ditetradecanoyl-sn-glycero-3-phosphate sodium
salt, PA(14:0/14:0) ) 1 1,2- XU RE LR - H J0-3-BE R 44 (1, 2-Distearoyl-sn-glycero-3-phosphate sodium
salt, PA(18:0/18:0) ) (3L Avanti A H)) ; B HEE MG &5 HESRUT i (MTBE ) 7K FIl 2R B
(a4, 52 [E Thermo Fisher Scientific A H] ) ; = H 3k S Ak 85 &0 H € ( TMS, 2. 0 mol/L Ve 51 ) L 1K
LR (53Ar4li, 2 Sigma-Aldrich A H]) |
2.2 BERAYRERAIAENK
2.2.1 BEFRAYIRER B C57BL/6 /NRIKZHZIZ) 200 mg T 4 mL B b dd B L BIINA 2 2 mL 4
P - B (2: 1, V/V) SIRBIR, 5110 s 45510 s, KM S AP 1:4(V/V) B LT, A 500 pl
IKIEATREEL, IR HETR A 30 s, V& 10 min, AN E 3 WK, FEHMIR)E , LA 3000 v/min B5.0515 min, ZFAF
B T E2AEIUE, AR E T+, & H,

2.2.2 BHEAERRE T LERGHBESTIA 200 wL &R0 H 3T BE-H #2006, V/V) , A
25 L TMS, iR BEIR AT, 76 % F RN 20 min, ITA 2.5 pL UK R LN, fiTA 45 wL oK, 1R, B
432, 3000 r/min B0 10 min, M F R T FRSE T, &

2.3 (UEHWEHE

WA TS5 . Cortecs C g (L34 (100 mmx2. 1 mm, 1.6 wm, F[E Waters A H]) ; HEiE: 40°C; i
. 0.22 mL/min; Ji3NAH A 28 60% ZNE-40% 7K (% 10 mmol/L LTR%) ,B °h 90% RNEE-10% <
Jit, PR EEVERL: 0 ~2.5 min,33% B; 2.5 ~25 min, 33% ~98% B; 25 ~ 30 min, 98% B;
30 ~31 min,98% ~33% B; 31 ~35 min,33% B; #FFEE 2 pL,

Fi S5 . A I 55 B 1R (HESL) |, 85 4R 320°C 5 4l B AURLEE 300°C 5 #§X: 35 arb;
HEIR: 10 arb; FRBEE, BHHKBA AR (Full MS/ dd-MS?) , —Z BT 43 44 70000 FWHM,
TS HERE A 17500 FWHM; E & RIS, WIS 3.0 kV, G R m/z 240 ~2000; 7185
TR, WSS R 2. 8 kV, T m/z 150 ~2000,

2.4 TEMUTEEEHMH Tracefinder WSEHIZE

FET Rk Tracefinder 3.2 31 RS0, A48 V45 14 B 12 A1 I 2 19 B 25 FVREAE 25 1 B KG 1f Joa =
5 DT A MBI . — ORI 0 SR BE 4 R D 8 RN 15 ppm, 38 i SERRAH R BT AL T
) B v f iU I DA ICIS A AR 3 7 =0 LA T AR 0 A B e i g T AR, AR S8 AN . 3 s AR
b 3, FEERTEE R 40, TR Ry S IER S 10,

3 ARSI

3.1 REAFBRNBEERAMBERNSEES NN ITERE
3.1.1 iRMBAEEAFIREAEBR MY R B R L — W Efbbe ) P IEAL S B 282 N T Dol 2 W R
WA IO LSS5 Z2 R B AR 0 i A BT ep =2 LR AL LI A 1 98 P2 ik A1 5 B 67 LA 7 AR IR
JO7, AT AR B (A2 P, DA = P S e o A B 2 Ao 100 (TS ) DA i 2B A iR (B 1), SR RCT
Bik-FHE (2006, V/V) BN AR MRARE T R 20 ming BESOBACAFIRAN , 84 f7 80, 27 A A S
AWFFEESL T —Fi el & F B R DN B0V LA P 0 O I 1 el & 20 A i, e i i T Y
SEACMEIZE 5 = 0 HR R AR 70 BT T B, S M S P ) S 7 T D e b e AR AR TR 19 M 1 5 7 i T A, 70
BrompEanre 2 Jiros . 15, SRIBORTE 1/ SRR ZH 2R, A 2 i S 0 - FR BB IO v 22 A T i T AR B
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Fig.1 Chemical reaction of methylation for phosphatidic acids, R, and R, represent each fatty acid chains

FWCF ZAVAMRRZE T, B A SN 5 e 2 WA €15 o3 25, B4 S FH T 35 1 1 B8 - 0
T 7"/\{) AT, ASRFIREE S, ] Tracefinder F HE— Z80HE 1 75171 115 IR R AN B G 192 40
T, dE A 2 AT S E A 5 R
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Ty —— | ¥,
e — =,
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Y K L ‘

— — Negative —— -+ —
/)elf‘n ) & f I
" ""’/] |

P2 TR v L A TR RV 1R S o e G P e e
Fig. 2 Flowchart of ultra-high performance liquid chromatography ( UPLC )-Q exactive orbitrap mass

spectrometry ( MS) based molecular profiling with prior methylation

3.1.2 HEMAEHEBMEIESRIETA ERHEIE-FOEH RS S, G 2 H TR
YA HE AR 2 BT PA RO @IE T AR RIS, ABF ST AARAE S PA(18:0/18:0)
R, 75 5 WP AR RN ET I B 5 AT R, O PA 3, 3 g
(18:0/18 :0) M (% & (& 3A) W] I, 435 g JE AR

2 BOHOHARE LA o T RSP B S o e

Eo I IEALJE Y PA (18:0/18:0) (4 Me-PA & V

(18:0/18:0) ) FI %I (18 3B) 1T L, il ib k- £ || R
= Z

N I R T AT E e J\
LA Tuﬁﬁ&%me%&ﬂW%&fﬁwé . : , o L
TR G AT R, B A I Y 2R R IR 10 1l5<mm)20 = 10 1l5<min)2° 25
LN TE BB A HERR T

TE B E RGBT L B A TRl S e B3 ARiES PA(18:0/18:0) (A) FHI JEAk &2 1 J5 14
TERH T IO UC I, T T 2 5 RS R e fg P;*(‘SE(:/‘f:“hB)mi i st s
o e N , ig. xtracted chromatograms of phosphatidic aci
i?#ﬂflﬂqﬂ@fﬁ}m‘tl'?@%%wwﬂ{ﬁ i P (PA(18:0/18:0)) (A) and chemical reaction of
AR PA(18:0/18:0) I PA(14:0/14:0) BEET L PACIB:0/18:0) (Me-PA(18:0/18:0) )
H R Pk i e 2, & 4A R 4C O Me-PA ()
(18:0/18:0) Fl Me-PA (14:0/14:0) 1 & F
[M-H] Mgk, 7Efeg B Bis iR R R 7 B iR 4% FA (18:0) Fll FA (14:0) AYHE
HE T i A9 m/z 283. 2639 Fim/z 227.2014, Kl 4B F14D & Me-PA(18:0/18:0) #1 Me-PA
(14:0/14:0) IEEF[M+NH, 1" s Rl 78 1E B A b RREME e B oy itk B R R 5L A s
P IR, m/z 5390k 607. 56391 495. 4401, T HALEAY o0 F 48 8 &7 — & R BH M T4, ikt
AT AT AE 17 B 745 A 0 7 SU S e S I R TR AN AR , T DAtk — 2D 38 5 o0 % 8 i ml ik
3.1.3 AMBEEMEIRKET AU E T H BRI M 9w B T i 8
Wordr, BT H RIS RRTE IR M5 F GGG B R R B T4 AR 2R (| 4) Rk, R
IR TN AN AR IR 73 RO RAAEME 90 R, B AL 1 T00 %) — R ff i 5 L B T 97
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283.26392 607.56390
100 A Me-PA(18:0/18:0)-H 1007 B Me-PA(18:0/18:0)+NH,
80F g0l
g\; 0 0 § 0
? 60 [FA(18:0)] C NS %&CH; ? 60[ ‘HIL o’ \‘lgu-g
5] (0] = 0
2 717.56565 =
< 20f < 201 |I |
0 Pl | 2 | L | | | 1 | 0 ll I | .11 I 1 |
0 100 200 300 400 500 600 700 800 100 200 300 400 500 600 7()0 800
m/z m/z
100 22720143 Me-PA(14:0/14:0)-H 100F ) Me-PA(14:0/14:0)+NH, 42544019
8 i
S I [FA(14:0)] %%ﬁm S "l /\él hoc,
S : H
;oo “M'\(,)r oo ‘(Vhr
3 E
S 40f < 4o
2 605.41888 E
= 20f l = 20t | |
0 ol P I al I I | 0 l_l. 1 I Al 1 1 1 |
0 100 200 300 400 500 600 700 100 200 300 400 500 600 700
m/z m/z
4  FpifESh Me-PA(18:0/18:0) Fll Me-PA (14:0/14:0) (I "SR (A .C) FIIE B TR Ay —
H G E (B D)
Fig.4 MS/MS spectra of Me-PA (18:0/18:0) and Me-PA (14:0/14:0) in negative (A, C) and positive
(B, D) mode
TR A far T b, GO Tk RS B e BT LT R T R AR 1 s, e Ry 43 Sk 2R IR 5

FREE AR5, m Fl n jﬂ4‘@5’&%%5’9&?%%&,%ﬁ?ﬁ@*ﬁﬁﬁlﬁ%ﬁﬁﬂ_ﬂ Bk & 12.000000; &K
1.007825; & M 15.994915; 5k 30.973762; &K 14.003074; FiF>4 1.007276,
FI Q@ﬁ?ﬁﬁbﬂi}ﬂ Tracefinder ( Thermo Fisher Scientific, CA) #ff TILEY) I E , EBIRIER

R E oty
e, 452)% NS
RURRIE R T, T T AR L

TG TR A VD, P IE B O [ MANH, ], A oA [ M-H]

LS P IE R T LU
SRR, IR TR

— 2R VLR 5E
e ¥ W BLWETR J5 ) T E Ao PA B LPA

SFAEPERE A5 SN T S 2R B e PR RE ), 1A

[F) {35 f B IR 18] T A9 B T RRAE PR RE v SRR T IRIIIREE (S B . IE SRS TR AR A 2 B B dl oy
AP SR AT LS B L0900 D A v 10 ) P S P o B0 A
R IMBRAIRRR BEAR R 14— 20 — BT R A B T vk
Table 1 ~ Algorithm to calculate precursors and featured fragments of methylated lysophosphatidic acid (LPA) and PA for lipid
identification
T MBENR IR/ NS TR BB T B (+NH,) PR TR (-H)
LPA/PA Positive adduct m/z(+NH, ) Negative adduct m/z(-H)
AErS 12 % (x+y+4) +1. 007825 * (2x+2y-2m-2n+10) + 12 * (x+y+4) +1. 007825 * (2x+2y-2m-2n+7) +
Precursors 15. 994915 * 8+30. 973762 +14. 003074 +1. 007276 15.994915 * 8+30.973762-1.007276

FER R BT 1
Featured fragment 1
FHERE R BT 2

Featured fragment 2

12 % (x+y+3) +1. 007825 * (2x+2y-2m-2n+2) +
15. 994915 * 4 +1. 007276

12 # x+1. 007825 * (2x-2m) +
15.994915 #2—1.007276

12 # y+1. 007825 * (2y-2n) +
15994915 % 2—1. 007276

3.2 AEMNRHEERENBEE
X R R AR IR A RABUEE R B ORG45 BE SR MRS R EA T 1Al . i T A iR 1l A= M A

P55 | Ay TR R TR vy %o
EARAKIY PA(14:0/14:0) AFRUES , 730552 T it 2 i Ze Ve [l e (i

IS4
5 HH

TE LR

Wi , ASAIFFE R B A /I BRI DR 2 5, L A SR SR A W (A P9 5

PR R A



%2 M TEBA . S = 2 HR T A R el e o M 1 R A S A 253

3.2.1 REHEZHNEAMEENRREER I 1.5 mg BFRHES PA(14:0/14:0) , LIS -H B
(2:1, V/V) REER] BRI 2 me/mL AR, B 2. 2.1 N4 SR 2 NERE e 23 1 3R, I il —
FINURJE IOV, ARYE 2. 2. 2 AT IR AR AR SR A T Y SR R 0T ARG R . DL PA(14:0/14:0) (U4 iR
SRR, B R A N B AR A, DR AT R IR UH A3 AT, 45 SRR B, FE 0. 125 ~ 500 pe/mL BN,
PA(14:0/14 :0) BYZME RUF L J7FE N V=2882250X-455460 (R*=0.9934) , I W3k E , G M T
WENRmR MY = R e T, AGERTRN /X, Frdh PA(14:0/14:0) 76 ik 358 57 BE ARG 21 (1) 5 I 2
18R ( Lower limit of quantification, LLOQ) 4 0. 125 pg/mL,

3.2.2 HEWMEMBEE 2.2, 1 WAL IR AR A LR B PA(14:0/14:0) BRI,
A3 SC R R R A 3 MR EE KR RORE S o HRIR 2. 2.2 T OTEE AT P SAL B S BEAT R . ARk
JEUAT 3 MREAR A TR, HIESL A 3 K RIS Rl A5 2] 3 N B A8, H5 A e
V) %) A 5 B 3 A Wk 1 0 (5 A ) A A S DR R R 25 3R (3R2) JEE SRR AR Dy i i
A SRE B AT LA HRARIUAY 320 Me-PA(14:0/14: 0) f3imi e FIRS 27

g;}io Table 2 Accuracy and precision (RSD) of Me-PA(14:0/14:0)
SRR ATS W H PR 2 L I B4 %2 L R BE
3.3 *Bm#iz!:ligﬁ*ﬁ Ciﬁ%ﬁ d Concentration Inlra—daﬁy RSD Intef—daﬁy RSD Accuracy
FHIATTEEXT 16 F124 Jal#E 1) P (pg/mL) (%, n=3)  (%,n=3) (RE, %)
C57BL/6 /J\ﬁﬂiilfﬂ GUIEATINE . R MePA ! o 0 B
(14:0/14 :0) 20 4.9 5.5 7.4
Jﬂﬁjﬁ%,ﬁz TEH"H‘*%I ﬁ/fT 100 0.6 6.0 8.3
BollaRAE L E @E’M—‘i&@ﬁﬁlﬁx_
TTERAS ZRNE f 3 A, oo 8 R AR DB X s (1 5) o FESEse T PR/ NS 1E 5 1, 20 il AT

WERE TR ANV M BEAR R 1Y 22 55007 . L@ NGE = HT T 10 D BRARER 70+ Fll 4 NI MBEIE IR 7 T, 45
R 14 RN EURAH L h BRI & & Soor A 5 24 /N s TR AR TR, Ko 4 DNBERERR T 5
1 NN BEARIRTE 24 JE/NER AN ZH U i & 1 WK T 14 JA4ER /L (p<0.05) , 76 EREARAYT 4 %
N5+ PA(16:1/20:4) PA(22:6/22:6) PA(22:4/22:6) Fil PA(16:0/20:4) Wf | Z A ISR FA
(20:4) , FA(22:6) Fll FA(22:4) R EZ A NI EREE, PRIL, AT LAAEN /N BRUFE = 2 i B i L2 R
TR 7R A A = A2 T T R

2 16 Weeks
24 Weeks

PA(18:0/22:6)
PA(18:0/22:4)
PA(18:0/18:1)
)
)
)

PA(20:5/20:6

PA(16:1/20:4
PA(22:6/20:6)"

PA(18:0/20:4)
PA(16:0/20:4)"
PA(16:0/22:4)

PS5 16 F1 24 JAI 64 /0N B LIRS 0 281 F) 5 L e TR AR D 2 1) 0 %1
Fig.5 Heatmap of LPA and PA in mouse brain at 16 and 24 week
# . p<0.01, * *; p <0.001, = * *, p <0.0001
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FAIVE S N e Jiﬁ Eﬁ%?*ﬁﬁ%ﬂ’]ﬁ&t AR 5 R e A 80 HH &, e A A P ) % L o A R
RN RRHEA T SO HT AR 7 i o AT TR B B3O P Bl b AT LUK B i 18 R 10 B4 g TR 1A 7 e 3
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TR R R B N RS

B FRAFEAMAEA T CRMLFF 6 HHALH

References
1 Tanguy E, Kassas N, Vitale N. Biomolecules, 2018, 8(2) : 20
2 Zegarlinska J, Piascik M, Sikorski A F, Czogalla A. Acta Biochim. Polonica, 2018, 65(2): 163-171
3 Baba T, Kashiwagi Y, Arimitsu N, Kogure T, Edo A, Maruyama T, Nakao K, Nakanishi H, Kinoshita M, Frohman M A,
Yamamoto A, Tani K. J. Biol. Chem. , 2014, 289(16) : 11497-11511
4 LiJJ, GaoY, Guan L H, Zhang HZ, Sun J H, Gong X, Li D S, Chen P, Ma Z, Liang X Y, Huang M, Bi H C. Front.
Physiol. , 2018, 9. 14
5 JIANG Bo, JIANG Lin-Yong, ZHOU Han-Liang. Progress in Physiological Sciences, 2002, 33(2) : 159-162
TP, VIARES, IR, AmAFak, 2002, 33(2): 159-162
Anliker B, Chun J. J. Biol. Chem. , 2004, 279(20) : 20555-20558
Aikawa S, Hashimoto T, Kano K, Aoki J. J. Biochem. , 2015, 157(2) . 81-89
8 ZHANG Yong-Hui, LI Yue-Chun. Chin. J. Convalescent Med. , 2010, 19(11) . 1012-1014
sk, ZAKF. PESTRES, 2010, 19(11) ; 1012-1014
9 Xiao Y J, Schwartz B, Washington M, Kennedy A, Webster K, Belinson J, Xu Y. Anal. Biochem. , 2001, 290(2) .
302-313
10 Chen Y L, Xu Y. J. Chromaiogr. B, 2001, 753(2) . 355-363
11 Sugiura T, Nakane S, Kishimoto S, Waku K, Yoshioka Y, Tokumura A. J. Lipid Res. , 2002, 43(12) ; 2049-2055
12 Tanaka T, Tsutsui H, Hirano K, Koike T, Tokumura A, Satouchi K. J. Lipid Res. , 2004, 45(11) . 2145-2150
13 Jesionowska A, Cecerska E, Dolegowska B. Anal. Biochem. , 2014, 453 . 38-43
14 Meleh M, Pozlep B, Mlakar A, Meden-Vrtovec H, Zupancic-Kralj L. J. Chromatogr. B, 2007, 858(1-2) . 287-291
15 TLisa M, Cifkova E, Holcapek M. J. Chromatogr. A, 2011, 1218(31) ; 5146-5156
16 Ogiso H, Suzuki T, Taguchi R. Anal. Biochem. , 2008, 375(1) . 124-131
17 Citkova E, Hajek R, Lisa M, HolLapek M. J. Chromatogr. A, 2016, 1439. 65-73
18 Clark J, Anderson K E, Juvin V, Smith T S, Karpe F, Wakelam M J O, Stephens L. R, Hawkins P T. Nai. Methods,
2011, 8(3): 267-272
19 TeeJ C, Byeon S K, Moon M H. Anal. Chem. , 2017, 89(9) : 4969-4977
20 Cai T, Shu Q, Hou J, Liu P, Niu L, Guo X, Liu C C, Yang F. Anal. Chem. , 2015, 87(1) . 513-521
21 Wang C, Palavicini J P, Wang M L, Chen K, Yang P, Crawford A, Han X. Anal. Chem. , 2016, 88(24) . 12137-12144
22 Bligh E G, Dyer W J. Can. J. Biochem. Physiol. , 1959, 37(8): 911-917
23 Folch J, Lees M, Stanley G H S. J. Biol. Chem. , 1957, 226(1) ; 497-509
24 Tang H, Wang X, Xu L, Ran X, Li X, Chen L, Zhao X, Deng H, Liu X. Talanta, 2016, 156-157. 163-171



552 TEBA . S = 2 HR T A R el e o M 1 R A S A 255

Methylation Assisted High Throughput Analysis of Phosphatidic
Acid by High Resolution Mass Spectrometry

WANG Xue-Ying'?, ZONG Zhao-Yun’, JIAO Yu-Pei'?, XU Li-Na'~
WANG Yu-Song'?, LI Lin*, LIU Xiao-Hui*'?

'( National Protein Science Facility ( Beijing) , Tsinghua University, Beijing 100084, China)
2(School of Life Sciences, Tsinghua University, Beijing 100084, China)

’

Abstract A methylation-based approach for analysis of phosphatidic acids ( PAs) using ultra-high
performance liquid chromatography-Orbitrap mass spectrometry with incorporation of in-house database was
established. This method allowed high throughput analysis with confident molecular identification and
quantitation. Phosphatidic acids were extracted using the mixture of chloroform and methanol with subsequent
derivatization using ( trimethylsilyl ) diazomethane. Derivatized PAs ( Me-PA ) were analyzed in data
dependent acquisition ( Full MS/dd-MS®) mode of high resolution mass spectrometer. In-house database
compatible with Tracefinder was derived allowing lipid identification based on MS/MS spectra. In this work, to
achieve confident molecular identification and quantitation, combinatorial analysis of positive and negative ion
modes was performed. The method was evaluated by the linearity, lower limit of detection ( LLOQ) , inter-and
intra-day precision using standard molecule PA(14:0/14:0) , and R*>0.99, LLOD of 0. 125 pg/mL, inter-
and intra-day precision <8. 47% were achieved. PAs in aged mice brains were analyzed using this high
throughput approach. A total of 14 phosphatidic acid molecules were identified and quantified in C57BL/6
mice brain. Moreover, decreased level of phosphatidic acid containing polyunsaturated fatty acid chain was
observed in aged brains. Conclusively, this orbitrap-based platform with methylation provides a sensitive and
accurate approach to analyze phosphatidic acid quantitatively.
Keywords Phosphatidic acid; Lysophosphatidic acid ; Methylation; High resolution mass spectrometry ; High
throughput

(Received 26 September 2018 ; accepted 2 November 2018 )

This work was supported by the National Natural Science Foundation of China ( Nos. 81501776, 81871093 ) , and we are grateful for the help

of Metabolomics Center and Animal Core Facility at Tsinghua University.



