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Establishment of mass spectrometric imaging analysis condition of glycero fatty acid esters and its application
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Abstract: Lipid composition in tissues or organs is well known to be regulated by high fat diet. Their distributions of lipids
are estimated to be regulated by sexual dimorphism or metabolism. Recently, imbalance of the lipid composition on plasma
membrane is high risk factors in various neurodegenerative or life-style related diseases are reported. To elucidate the lipid
functions in detail, analyses of precise distributions, localizations, quantifications of lipids on tissues or thin-layer
chromatographic (TLC) plate are required. In this study, matrix-assisted laser desorption ionization/imaging mass
spectrometry (MALDI IMS) with tandemly connected two time-of-flights (TOF/TOF) was used to analyze tri-, di-, and
monoacylglycerols on TLC plate. We tried various conditions of doped-time and ampere of gold deposition, or dope-method
of sodium salts on TLC, we finally found that the bands and peaks in MS spectra derived from TG, DG, and MG on TLC

were clearly obtained after gold deposition and addition of sodium salts.
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WA, FRE OO O IR AR REEIC L > CREREELZ T TE Y, MRAEMERECREIR 72 £ %1%
U & T Dk % 72 BB OTRRECRIEMF IRV T TEHEE TH L ATREMES R SN T A0, 2 LT, FElR
WETERMNOIREOHEZH O ML TV MERSH L7, < ORMIEMITENHRE I TWDS. 2O T,
BRSO MS) A A=Y 7EE, &5 EDMR CRMENIZETZZ< D MS A7 b HIIOEEH O
E— 7 OB SNIALE & A AU A M L, “RTEBEERT 5 HETHY, “IRTEE S nv
N2 7 4 —(TLC) LI ERH - 2B S M- IRE ORIEF RO FER ) D5EM 2l U f EOIRE o /T F W5
HINDIEF RS2 Y — L TH D Z ERME SN TWHED. TLC 7213 TLC 2 HERE S 7z PVDF i o
JEE D MS A A= ZHRHTCIE, BEONEE % R ATRE T 2 Z & I1TNZ, A FEAHEIC L5 TLC Yefm
bl REMEAHKT 2 2 LICK VIS FEEEHEET 22N TE 2720, FERIEBUNERT A o~ b
7T 74—k EOMONANREMAT T L R LT, 68, duE, HoMENICIRE 2l ch b, gk
ITAFZEIZEI VT, 7 X KEMHCROMAETE 2 H W CTREFER MS A A —2 v JiffT 2 T o7 24, Z<DAT 1~
SPFECY VIREOBEF A E LN TS — T, Z U kalElii AT VHE(NY 7 U kE Y R(TG), Y7 V%
U FDG), BLOE/ 7V tY FRMG)YRTTAERATHAT 4 AHIRETHL T 7 ) AL FO—HBIZ
PVDF JE~DERG N RRA A AR OE— 7 BELIIZS N Enb, MS A A=V 7IC X DN DA
HThHoT-. U LORMBEEMRIT D720, AFFETIL TLC-MS A A —3 > IR D5 R L O 4 b4
oM 21T o7z,
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TLC-MS 3 X O TLC-blot MS A A — > J JII5E

TLC 27 &% RIMH MG E 2 Bz, MEUZ T 5 ek L7-. PVDF IE~OEREE, R R L OWEH 4 22
Z TR TS 2 et L, PVDF B L OV TLC Lo 7 Uk al§iifg= AT VB L OH > 7 U 43 ROEGR
R LT, £D%, MSZ—77 >y 7 L— b RIZEB%O TLC £ 7213855 % O PVDF 4 &M DT — 71T
BT, 2,5-Yb ReXx 2 E8&KBDHB)Z 50%T 4 / — WIERKICTHB L= b O & FE/3ME%E L2k, ~ b
Uy 7 ZAXZE|L—Y —BifA A AL TRAT IR AL & A 2418 (Matrix-Assisted Laser Desorption/Ionization
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time-of-flight mass spectrometry, MALDI-TOF/TOF MS, JEOL) (ZC MS A A — > VN 1T~ 7-.

TLC-Gold MS A A — Y Jfifihft

JBIH%Z D TLC 'L — b a7 U X TR OGEERRZZE 2 TRAGENIZITo7-. £0%, BB M) v L%
GERIR 2R, TLC L— bk RICH T, %, BILORBEICIVAHEEZIT 7. BEIZL Y 15 S
%, MSA A=V v TR 4T - 7.

TLC 7L — k5 PVDF E~D 7'V & v [5G = A 7 VDGR 2 BT 5729, TG, DG, MG OAEHE N,
DIREW(H %10 pg)% TLC L THBEL7-1%%, JeATiF5E & R U 180°C, 30 B DO ENER G 554 C PVDF RIZHA S L 7=,
ZTORER, KEy72 TLC BICEFELTEY, £z, PVDF DO MS A A=V i 217> CH 7'V & a5k
T AT VHEHHKRDO NN RE/GDH T L TE 22 o 7= (data not shown). UL EG, fOFE LG LTV Eafi
Wil = AT VAH DR ENRMNIENATREME N E 2 S 2720, RICHERE AT O PIEE 2 08k o TLC 71—+ &
[E% MALDI 7' L — MZRESS L, MS A A =D U ZIRIT 24T 272, MS A A — 2 0 TIREITIZ X D IR EMT I\ T
MHSNTWE~ MY v 7 A ThH S DHB & W THENT L72fES, DG B L OV TG kDN REERT 5 2 &M
TED, MG KD ANV REfERTHZ LIXTET, Fo, Honize—7 04 F MK, 222 SNk
DMED o 7=(Fig. 1A). Zhvlg, MO Lo 7 U e alEiiig= 27 VO A A A2 YGET 2 HikTh 548
RAEEZIGNT 5 2 LA Mat LeW. &858 217 5 e - IR, BEL O TLC 'L — N E~DREKOT 77 A
FMEEEZTHRFLIRER, MS A A —U JHifg TR TG BkO N> KGR Li=(Fig. 1B). £ LT, &
AL DHB ZHWTENFNA T AL LIEBERD MS 2227 hLZ g LT fE 58, TG HkD B — 2 D S/N A
19.7 fERENEIND Z LR LN o7 (Fig. 1). BLEOFERNS, &ZAF BT LoAlebF TLC
o7V e lEBT AT VO KGR A T AR ESERRE TH DL Z Enbhrolc. 51%I1%, TLC EE72iX
71y MM&OD PVDF I EOREE D MS A A= U TIEFTIZEBWT, S 6R5A4 X AIEROUED =D, &R
IR E AW FIEERET A TETHD.

(A) DHB (B) Gold

) ' 907.9

0.11 0.166 E o

TG : m/z907.9

10.03 1,3-DG : m/z 659.8( k)

st [ ¥ 907.9 1,2-DG: m/z 659.7(F)
i |
!,|“L| ) \I Ahidanath ll» \gl‘ U\|.‘I ,! Whasn it \ AR il ri.r_q} ‘ | ,[_:J.' oo oo (1] .’IJ»E-I\I_'\'\ . A

Fig. 1. MALDI-TOF MS spectra and MS imagings of TG, DG, and MG on TLC plate using DHB (A) and Gold deposition
B).
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