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Abstract As an important regulation mode in epigenetic modification, DNA methylation affects a series of
biological processes in living systems by regulating gene expression. The chromatography tandem-mass spectrometry is
an important technology to study DNA methylation modification. With delving into the biological functions of
mammalian DNA methylation, more and more advanced approaches and instruments are used to study epigenetic
modification. In order to carry out qualitative and quantitative analysis and detection of DNA modification, in addition
to high performance liquid chromatography tandem mass spectrometry technology ( HPLC-MS) integrating different
kinds of quality analyzers, matrix-assisted laser desorption/ionization-time of flight mass spectrometry ( MALDI-ToF-
MS) and gas chromatography tandem mass spectrometry ( GC-MS) have also been developed and applied in this
area, thus greatly expanding the methods for DNA methylation modification investigations. This paper summarizes the
advancements of mass spectrometry technology for studying epigenetic DNA methylation modification, hoping to
provide valuable research strategies for DNA methylation modification.

Keywords Epigenetic modification, DNA methylation, Isotopic labeling, LC-MS

fbm e 2024 4F 35 87 & 5 114 .27 -

FWLIE AL 7 X W TE DNA 7 81 28 46 LASR Y
BT BT 5 2 A 3 PR 2 3k i 400 i = 24 78 Ak i B 5T
FOA T B 5E B9 J2 AR DNA 7 51 25 S 1 1 4%
RN R AL HLE P K DNA W3 f A E B
Wi G R E A IS DNA WAL 1
T B L 3 A LA T N - 4
AT (m®dA) (5-F1 HEJBE 4 B BE (m®dC) AT N*-T

FEBE M E (m*dC) . JLF A B L AL i s
WE 5k FE AR Y BLAE X FR T 51 ) 5°-GC-3" A% 1 R
(MR CpG B, RN i v g (C) -85 R (p) -
I (G)) b, X Pl P57 DNA FEEHT&E & GC
B X, CpG BELE CpG & b, A T A 7 3 K 1
i A TR G ST L. CpG & T
Tk IR, I BT %A S 3 A S )

*BRN, B L, IR, EEMNFE T RIS DNA 81405 K 40 i v A P06 5 5% . E-mail ; qunluo@ iccas. ac. cn

ERHRBFILETH (21275148) % B
2023-06-13 Y fr ,2023-07-12 $#%



- 28 - fLeril il 2024 4F 25 87 4 5 1 1)

http ://www. hxtb. org

FEHF R UTER

&4 Rk AV 2 0 TS DNA B3
TR i, 2L v B AR 3 v 00 O ok 4 2 0
P(TLC) 7MY WM 8 5 R B R (Le-
MS . LC-MS/MS) 71" i RE R M STk
P MK M e BR WM R R o BB
WP AR SRR LT b S S
PRI 11 I O { 1195 AR SR (N B Yy I
VO 3 S KR B R B e AR
R K B IK S A, T w5
BT, IZ TR B WS DNA B R Ak A& i B A 5
ez — . B AOR A RS g B AR
(UHPLC-MS/MS) #4 # =y R 55, B o] LUK #ff
Mot B8 i 4% A R A0 mOdA | m’dC L K K B i
AT 2 a0 it %8 BE 1 ( deoxyadenosine, dA ) | It %
B ( deoxycytidine, dC) 1Y %% = # 17 & &= 4 #7 .
H 48 UHPLC-MS/MS 4 A 7] G 25 B Sy LA ) B
B 250 5 32 2 W 0 5 e, 07 B 5T
DNA HSE Ak 195 f 43 A7 T i AR A7 8% 2 % SR H

IR $2EYDNA

Had
QL E>~ =
KR
—

(1 53 4 T B .

AR FELER T BT S R # 4T DNA H
FEAL AT, AL HE AR i A AS [ Ji A B 15 R[] R
) LC-MS £ AR [ GC-MS Fi A J FHAth 57 3% £ A iy
58 T AE, LAHS Bh B985 T ff R 0 3% F B F 5%
DNA AR i i R I 00, 8 1 I FH & 3 46 Jo i
AR, AT H IR AR DNA B 5640 A G 43 #r F 5%,
i 4 2 WL 38845 27 I 5 1 R e

1 DNA HE L1 5 #7804 S Bl
Ak 38

1.1 REF R+ DNA BB FE
111 E A3y ik

TERE A E A LC-MS 43 BT A, 77 288 A 5 R 17
HUAL B, XT38 WA MG A A% 1 ZE B S5 998 T
— M A B AR (AN 1 TR ) B3R E bR A0 Bk
PRMCZH R X AT 240, 70 S 42 I DNA | 154 3R
7309 DNA FEAT 7K i, WG U0 A 42 1R sl 1, B
T MR s AT 24T LC-MS 4347

=N
4

LC-MS &

B 1 DNA RELEIFRNENERLERE

Fig.1 The routine process of DNA methylation modification detection
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