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The Research Development of Sample Pretreatment in Cell Metabolomics
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Abstract Cell metabolomics is an important part of systemic biology and a scientific for the overall and
dynamic understanding of biological systems. It mainly studies the qualitative and quantitative analyses of small
molecular metabolites and observes the changes of metabolites to investigate the metabolic mechanism. Cell
metabolomics workflow includes experimental design, sampling, sample processing, metabolite analysis, and
data processing. The pretreatment methods of cell metabolomics are not the same, and the design of a reasonable
and convenient sample pretreatment method for the late development of metabolomics is essential. We present a
brief review of the results of the sample pretreatment at this stage and the the method commonly used in cellular
metabolomics samples.
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KA B AATT 3= B AR H 23 9 0 it
AT A 22 9, B AL & H AR AR 1 7=
A, ORI Z B FTE R H OB R T DAAE R R
HARU 2 22wt T Hb, () DL B S i 0k R AR
HEERAR T WA R 7Tz AR,

I PR AR T 2H 2 02 R G AR ) A 1 EE ARG
1) FH v R A WU 52 A G 448 B P A /N o AR )
HEAT B A E B it 7E, WS4 A N MR 1)
WRIEEARAL, MEER IV F B 22 G 4 T Hb WL 52 240 o 7K -F
AR AR A S AL A — P AR L . JainSE 0PI,
£ R LI B TR I NCI-609 41 il 2 g 482195 4K
W) )9 FEAURE i (consumption and release, CORE)
2R, oK X B R 5 TS A7 A 1Y) 2 DR A TR A
ShEr, T FUAH M A A R BE AR Ak, AT PFAik 92 95 )
RIFAILE o 40 B 2R () AR 2H 2% 2 A o] DAFR A ST
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Fig.1 The fields of cell metabolomics analysis (modified from reference [6])
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g5 A LC-MSor T F Boxh A R 4i i (HepG2) N AR
UHAYDREAT 73 A, RORFRAR T AU 2H 5 P 7 2 14 20
&, (M TR A N U7 . F B 4E B R T
o o S i e = L SR A U A AT VO =S =R
JFE AR VL4 g (primary cardiomyocytes, PC)EL4L T
0.05% i 25 1 B 1 A6 5 UK R I 42 BORT 81 0 1 B s
VA 7 I 5 A M W 4 T 2K, I FH0.05% ik
fit}/0.02% 2. — % Y 2, FR(EDTA) W 4k J&, —80 °CH!
B B AR R ROSC R B . AR A B R B, TR AR
TH AL AT e 2 5 B0 A A 2 25 R AE 1 2R AR 5
N AR A 2 A R PO T AN K& FH, Zhang 551k H
N <0 WL 41 ffd(adult human ventricular cardiomyocyte
cell line, AC16). K O = N4 [neonatal
Sprague-Dawley (SD) rat ventricular cardiomyocytes,
NRVCMs 0} {8 F Ji6 25 1 1 Ak 38R0 78 2 1 o B )
F 240 J 3% R AR it e B 07 SN AT T BB, R R
I T Ak 2 5 A I LR P A v e 94 B2 89 I A AR
Ut R . 45 AR B, B IR £5 2% i W (phosphate-
buffered saline, PBS)PEH I IR, 28 J5 B B2 HL4H g JF:
H G 7 sCART BT o BisFER200F A g it 48
fig -1(human pancreatic cancer cells-1, PANC-1)KHX
R T A RR S D S ECR b A W £R T X (R
FERI 1 M5k 1 il v A A1) 0 75 B g A A 2 it s
X PR AESEE Y, K 22K FH I B 7
SR SR 4 =261,

11 A P AR T s Pl B B A i 1 2 ERDIR S, BT
DATESR AT, N SeXT AT K o R, IERA T
158 24 AU I 3, AT R A I A0 7K 1 IR R Ak
ANEIAEAL, el S A SR 22 T AR R VAR KA T
IS e % 7 B 400 1) 200 e AV A, ] T 48 i AN i
FSCS 2 A0, 7 b P A ) M2 L RS,
RIRZE2 7K (0.9 W/V NaCl. 0.5 °C)BEASH5115 410 A,
IFi] BN 6 85452 11 ATP#: A6 ADPRIAMP 2, & F 1) i
KIT XA AR VLIE RPN, IR IR S
I E . LorenzZ5 0145 H, 7E40 i 74 K
B 37 CAF SRR Pud bk, Bede m H R B HA
AR AR . AR B KB S, ML RN
BRI TR K 2 B, DAYk A X L. Hounoum
IO B4 i #  JU(NSC-34) M 58 7 = Flim K 7
3, 739l J9—40 CHY I EEA K . —20 °CHHIEE A K LA
SRR A T80 °CIr N4 °CHIEE K, 45 REK
B, —40 °CHF B Koy BRAR . B 7R R, (L BLFT

W9 R 70 2 T B A 1R R 7Y, A E R
HOIMN 22 P N 2 £ BEUR 158 £t it 2 (hydroxyethyl
piperazine ethyl sulfonic acid, HEPES) /& fik fR & #%
(ammonium bicarbonate, AMBIC) LA 4 £§ 2 ¥ 5 F&F,
i RE TRl s T

2 HEREIIRER

BT 40 A =& AR, TR W 22 4 B
AR I R R E T &4 N IER B A AT
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%, R0 RE 2 AT M AR ISR HE R, S K AR B
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AU 1 42 BB 1 50 A T R A (o
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FiAb, W5 G PR RR FE AR O, BB V2
SRR, R P BBV RIMLAG 51 2R He14E
2.1 REURMAR S

R APE BRI 77 = B 5 /K A LI 77, F e/
KIEW - CHEOKEEI B/ E K IE RS . Zhou
SRS T HE RS AT /7K < 4 FR R L 80% F /K VTR
AT 80% P A 7K ¥ 1 55 M 42 BV 771 %5 Hep G2
I i 1D U 2 R IR ) PR AR R, R I8 0% R I K I
G G e P B AN ER M, AT AR R R B
7o LorenzZ5P05%F K Bl 9 & 2598 4 ffd(rat insulinoma
cells, INS-1) A AL 3 477 % H DY B AS [] 42 B R &
BE. CFE FREA R 070, 45 588 Kbk
BZ fift . = ¥R 2 (tricarboxylic acid, TCA)fE ¥F Fll % 1F
B AR, 2 B /AT (9 DAE N R BUAE A 3E
Dietmair® 2 5 T 50%0K 2 /7K VE WL 50%0K FY
/KT 50%UK H /7K 5 4+ S VR . FR
AT 80%F H BE/ZK I W 100%K H BE L 75% 4
LEKIE W T5% % LK AHEPES . 75%4
CREIKIEEI FoK . AN (KOH) Ml = & R (PCA)
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XN 2FPAN [F] B $ B VE R 40 L A% 7 R . UDP-HE
RAEERAA WL AU AT S B, K I50%IK £
5 7K ISR A B — AR A s i SR,

s PR OIS e Ll Ll SRR /N B A B
F(RAW264.7) P 1) A 7= 9 (i 4 B 7 s AT T
lft, ME T HEE. IE. Wi/ OEKE2:1). §
R/ AT /7K (8:1: 1) DU Fo 4 B 551, A 3L FR e/ & 475 /7K
(8: 1 1) i HL s 771 B €8 1 0 /S B 22, A G 2 X
o B e W &I . Liuss" R H80% H % /K 1
PR TR N 25 s A MO (HCTR) AT 42 B, IF45&
13153 HE 2 Orbitrap BT 1A, Kol 1) 2 B R 5 pl M g o
(F1339F0 1R 1 #). Yao%5 15 T UPLC/QTOF-MSH;
AR, LA8OYo H B 7K VA A 4 HIA 771, 383 o A M i
Jik P Bz 41 ffd (human umbilical vein endothelial cells,
HUVECs)i& 45 25 (AT B, R ILH 2R
FIRARTRIIMR . e SR WAEIZ . S-F2 2R -
AR X AR S .
2.2 FEEIARIR M54

JUE VAU A ) B DLV R A O TR
BT FE ik (methyl tertiary butyl ether, MTBE). &
F 5t 55 . Chao®50 N 1 FH B2/ ATT /7K V8 T %) 45
g A0 PE(LHCT-116) BEAT i3 5T N A5 P S X, 7€ B
7 1% g Bk JH B8 (phosphatidylcholine, PC)All #5 # g
(sphingomyelin, SM). Lorenzen %% P45 5 GC-MS 5
LC-MSE AR, SR FiI B/ — G0 B 7K (7: 140 1) 3 B
A, 48 L e () B G I B EAT T AR B I . Zhang
GG PANC-14 04T T A RIIESR B 52, bLAL T
VU Fh 32 B 57 (B BE/MTBE/K - B B/ &G B/
MTBE/S& i 1E C e/ 5 1 IF), A 3L /MTBE//K
XiF ¥ I Fig Bk BE B (lysophosphatidylcholine, LPC)-.
% I B g 1k 2. % 1% (lysophosphatidyl ethanolamine,
LPE). Wf5EEIHPC) W 5L 2 B % (phosphatidyl
ethanolamine, PE). i fi5 [t L i (phosphatidylinositol,
PI). IR 22 & 1R (phosphatidylserine, PS). il /I§
#% H i (phosphatidyl glycerol, PG). #i/l§EZ (pho-
sphatidic acid, PA). > % fl(cardiolipin, CL). #H fif
E(SM). #f £ Bk % (ceramide, CER). = I 5 H 31
(triacylglycerol, TG). —MtHEH i (diacylglycerol,
DG). fH[E EE RS (cholesteryl ester, CE)F1 i i R (fatty
acid, FA)FR ML | B4 4R UL 3R .
2.3 [EIRTHREUAR M FREAR MK 54D

N T RV R BB M 5 AR AR A i N A, 3=

PR A S A SR BUAE R, W B R/ AR, BB
MTBE//K. H B/ B#/7K 5. BreitkopfZSik 1T &
P B BUE I B EERK AT 20 )2, B3R s 7 1
JZ A WL N 7 AU )2 e M B B Zong
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CACLIEAT B 42 J8 IR (Cd) 51 S i b 28 B 1k S0, Sz
56 vp i FH-20 °CHY B AN S 1R R SR U 77, B
IE 05 45 25 AR AR AL, 5 TN T A A0
AL ARSI, BEIRE. FRERAH. B
T A RN I DT BRB- A . Fei S th s FH R 1/
LB /KAE R FR U 7 45 A HILIC-TOF-MSHE % 55 K
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(1) ZHEPK(ED S P/ FEE/K(3:3:2) =&
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HR ot/ F /7K. (3:3:2) PR AR B Vs 77 e A M e i HLEL
B AT SR

SN 55 A LS 7 1 A A R A AR
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Fofie SR RO 32 B B o B R 25+ 5K AR 8 45 N-
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MTBSTFA)P, 38 o HAR 3% 1 &2k 47 #E o 4 e B,
& T AR BRI, AR AR 5L 2 % (O-benzylhydroxy-
lamine, O-BHA)®7, i & ik S B INAR S B, 38 K HE#)
PEEEIA, & FH T80 Bkl . R SEaeE AR A, RATTAT
DARR A B2 1) H An Al & 0 R BCE & A A 3 B
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7 AN R AR LSS 5 B — N AR gH
HOAE R WL — AT AR A = A — A, iR
FRREE H—14k . DNAWKE IH— L5,

4 i 5 5 A — b X 4 B e A BRI T,
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I —VE . BN, FEEegn gl A B g0 i
BFHCMV)EGL ), HARTRZIE K24, I REUEH
JIRR FE VA — A T 1R 22 B Y, Hutschenreuther
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HEAT T B I — A A S IR A — 1k, i
S5 AL, DR A o A £ B ) — A AR B — AT
DLAA & P20 B8, ELE T 32 & F T A6 BB it
1) 44 B B2 E A Ak B 22 S /N T2 A5 B OO0, 5 D<A B
PEECEIE B M B 10% A Eo SilvaZF IR T 41 i
HEH—. EEBKREIH—H. DNAWKEIH—
A3 = 4 2 B A A 2 B A — A TV,
2RI, DNAH—WAR T 2 0& T AW EESH i 2
VA — A AR 2H 2 50 1 U7 7%, N DNAKEE 5 20 i
B b b, O RE R g A K AR T A i 2R DL
RERA T E0 ) I A5, [ R T DA S F 2 B 77 7 ke 1)
EAF RO Sk BT FE A A B4
TV R DL B AR W 42 EDUI 0 A 3 S 4 B e 1) 2
H B FE AN B 1S 2 U AR S PE S ] . Chao%50
TR AN [F] R 20 B B B T A R T 2. DNAKE
HEFUKEE . m/z1 84 il 44 B 434 (precursor ion
scan, PIS)IX PUFIH—4b vk, RILGNTHBAERE =
IR 22 25 1K, DNAK % BT i % DNA SR
B BAS [RAE S5 PISHH b 22 R OR, B A R EE
A — A 0 P/ I 22 e d o B S, R AR
i 1] 2 SR HE HUER 1 B, T PISIH — 4k i & X e 5 vk
A SRR B A OC I B RN A N 5 B B e
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RE LA IR E, ChenE R AR E S E T
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A3 AT A A A IR 1A AL, SR A
PE e B
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FEAN S B ZE 5, TR N 22 548/, 2 (6] 22 57
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5 AR T AR A 3 R =, Ik RV R R I K,
H A& A I8 DNAMK B I3 — 4R o8 AR 1 4
B HTHIAH S T, ML S, B A K E A
— N . B ARE AR YE S5 B B R B AR
(T A A BE 1) 732 LASR AR 7 2 2

S AR 4 2 F R, R AT AL R B R R E
Je S8 1R B Kb 3 S B 1 T E R, 6 AN [ (1)
1 it I 5L SR H PR R 5 R AL B 5 A B AN I, BB Bt
WA RedE T A 4 2 AT A3 5 vk,
— IR . [N, AU 4 20 70 o AR A )



TR RS AR SR A AR B AT S R

423

AN 73 Mt 22 B 1 A AR 2 2 F 7 11 DK o
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