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Abstract: Spatial metabolomics is an emerging research technology that integrates mass spectrometry ima-
ging and metabolomics to analyze the structure, concentration, and spatial distribution of endogenous
metabolites within biological tissues. This approach enables the acquisition of both known and unknown
metabolite information at high spatial resolution, allowing for precise localization within tissues. It is crucial for
elucidating the synthesis, accumulation, and regulation of plant metabolites. This article reviews the current

research status of spatial metabolomics technology, with a focus on cutting-edge applications in plant tissue
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research. Special attention is given to its potential and challenges in the field of single-cell plant studies,

aiming to provide new avenues for studying plant growth and development and regulating spatial metabolic

networks. Additionally, this technology offers crucial insights for solving problems in agricultural production,

plant-based energy development, and other fields.
Key words: Spatial metabolomics technology;

metabolites; Plant growth and development
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Table 1 Characteristics of common mass spectrometry imaging techniques
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Technology type Abbreviation Testing substances Spatial resolution Matrix

RGBT S A SIMS 4y FH/INT 1 000 Da MR . AR 0.05~100 pm i
i 2 LS 35 Fh, B T3 A DESI-MSI R4 437>~ 0~2 000 Da 50 pm n
WOCTRST-H WIS 2 BE R LA-ESI-MSI HEH 40 B 4 B A 53 Bt A A W 2 2 A 1A 53T 30~300 ym g
SE R B OCARI B S S MALDI-MSI HH. 2k, JBR 5pum b=

SIMS H A ZH R A B TR SR R, a5
T3 AT g R I I S ke )Y A IE B H e ) RS
T Aar b, DA A5 B0 A it 2 1T 76 28 4 —
ST EAREY, W4 FR/NT 1 000 Da BB R
TR . /o 254 R 43 o0 2 1 PN A A A 43
Fri®l, DESI-MSI 7 A fifi 7 771 055 25 4] K i 20 2 it
IR ES, AT DL BT AR A BRI R EE A D) A
X RE il A R AT T HE— 2B MR AL, LA DU AR
4y FHh 0~2 000 Da, {HHASHIMHERET SIMS,
25 50 um, GE A TR SRS GRS
DESI-MSI #H [, LA-ESI-MSI # AR K g $2 7+ 7 28
[ HER W H 4T HERAE 30~300 um. 5 DESI
FHL, LA-ESI-MSI £ AR MR HLE T ERITET
BT, BEATEIL, JC7E & MFE 5Tt
B, %05 ik HORGE A T R AN A AR o B RN
KAEYI AL RS 432 R 800 nm KRB O
Xt BEAR AT AR SE R I B R BE A 1k, Coello 45
XTPEAL (Allium cepa L.) 3 [ AN EAT T & 7 9
Bif% . Shrestha 5% SR T P 24 35 K2 20 i 18] i 1z
BT ZE RS0 m, WEWH T LA-
ESI-MSI AR AT LU 14 20 22 0% J5 45 20 A A%
MALDI-MSI 4 A i F 48 41 s 21 780 v B R 3R
T, HLA B B, A I Y 5 & R ik 100 000
Da"", fELFNZY 5 um KPR, TR, ZFp
O 2B R B 5 H R ( Ambient MSI)
FRAE B0 AR T B AR R S AR
HL AT AR TF OR824 7 A WO RIS - Ah 1 Jo
TERAR, T T X R R AR A BB R A PR .
TR IR R TR A R L R DU ) S
TN B AL 4 2 S BT aeixX 3 A i R,
PR A B AL R AR 3 k2. |
BEr B B TR . LR R S TR SR
BB TR, B R OT R 2 sl S B e 1
A& (Air flow assisted ionization, AFAl) &5 T

e B O B T REUE RS E T, YR T
Tp AR i 18 2 ) R R

2 TERGEARAREEDARINEESE
Mz A

ke B ] TR AW S N RV ST Y. N 34 |
AR BB T Z4EKo, PRI T XA
HEAEAGNH, FEAE YIRS o O 25 1Al G
AR 2R, ZER ] EAER A YA
AR Y Ry 25 1) o A, — DRGSR W Lo N R
WEEALH, I TR &S, WA
KET . M. Mo (£2),
21 ZFERPARARAEEDERLEEARTPHFER

A 2 X AN ) A K i B A ] 4 238 A7 1) R 40
FE ST s A L 2 o i, AT DAAB R AR ) A A
K LTSRS, MR A H
RN AR AL, AR R R R 8 B
BEEZE S HAKAE

Yin 4 ® | il MALDI-MSI 4 A £ il 7 % ok
(Zea mays L.) Pz . &I, fRE
S Z2 PP A Bt A [R) 1 & B[R] ) 2 1] o3 A1 B AR AR
b, XS Ty g M A () L ZURE R M S A A
B, CREMF ALK . EE A AR Y
T8 ) 7 S5 R A AL A B A T R WL . R MAL-
DI-MSI £ A F A0 3% - ik % ( Gas chromatog-
raphy mass spectrometry, GC-MS ) W% A [a] #i
KA K #8 ( Oryza sativa L.) f 1 y-2 2 T R
( GABA ) FIZ IR shA&AEk, FFXH A An k17
FET AT, A5 s Tl A I ] Y A
REESE T GABA R Ty & IR 1Y 7= A=, T
JEE 119 25 15 YA Ao B TR A4 R 45 ) R A4 e i 7 A
T, SO T8 & R8I FEAL, Y
PR, R A B TR R B A S GABA FlAL
S HL R A A A K R R 2 A R AN AT



658

) B 27 2 4l

542 %

®2 ZERGERAREEWHRFHMALCS

Table 2 Summary of applications of spatially resolved metabolomics in plant research
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