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Introduction.
Pancreasendocrine function critically relies on the islets of Langerhansthat secrete insulin and

glucagonas well as other hormones PreviouspancreasLCMS/MS lipidomics studiesrequired islets
Isolationby alengthyprocesanvolvingtissuedigestionand manualselection,potentially compromisin
metabolite basal levels [1]. MALDITOFimaging allows for in situ global assessmentof lipids In
pancreatacryosections Our methodologywas appliedto a mousemodel of diabetes,the adipocyte
specifiedoxycyclineinducible mitochondrial ferritin (FtMT) overexpressionwhich displays massiv
beta-cellhyperplasiaasits most strikingphenotype[2].
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Figure 4. Targeted lipidomics analysisof MSI data acquiredat 7 um
spatialresolution (positiveion mode) ROlswere selectedbasedon SM
34.1; O2 [M+K} molecularimageoverlayedwith glucagonlF (Fig 3). A)
Principalcomponentanalysisperformed with IMAGEREVEAIS reveals
clusteringof exocrine,center of islet and alphacellsregions B) and C)
Relative abundanceof representativespeciesin the selected ROls D)
Variableimportancein projection (VIP)analysis Thetop 35 metabolites
with relative higher VIP score are shown [3] E) Heat map analysisof
pancreataMSI lipidomics only. The top 40 most relevant features are

Figurel. A) Totalpancreaticislet area(mn¥) [2]. B) InsulinlF stainingof pancreata and (left) and H&Estainingof
whole pancreadrom WTand FtMT-Adip mice [2]. C)Mouse pancreadalsecolor massspectrometryimaging(25

um spatialresolution)of SM34:1;0, m/z 741527 [M+K}. Transgenienousepancreadlisplaysconsiderablyarger] Figure2. Toppanel(green)positiveion mode analysisof wild-type (WT)pancreasryosectionat 6

sizeislets D) Unsupervisedpatialsegmentationcalculationof MSldata (15 clusters)allowsfor differentiationsof | um spatialresolution Bottom panel(cyan)negativeion mode analysisof WTpancreascryosectio shown([3].
Isletsandbloodvesselegions E)DAPIfluorescencestainingof red markedareain D. at 5 um spatialresolution A
ICPMS2030 _
Figure 3. A) Mouse WT pancreasfalse color
Imaging mass spectrometry (7 um spatial
) resolution)of SM34:1;,02 m/z 741527 [M+K} .
B) Postmassspectrometryanalysigglucagonk
Imaging Mass Microscope
iIMScopeM QT
Methods and Instrumentation. C
P Fe Cu Zn

Frozenmouse pancreatawas cryosectionednto 10 ...Adhick sections Tissuemicro-sectionswere mounted on

In,O;-SNQ (Millipore-Sigma, Burlington, MA). Automated matrix deposition system was achieved with an

IMLayefM (Shimadzu Corporation, Japan) 2-mercaptobenzothiazole(MBT, positive ion mode) and 1,5-

diaminonapthaleng DAN,negativeion mode)were usedas MALDImatrix reagents Massspectrometryimaging
(MSl)analysiswas performed on an iMScopéM QT massmicroscope(ShimadzuCorporation) Spatialelemental
analysiswas performed on an imageBIQ66 (Elemental Scientific Lasers,USA)coupled to an ICPM&030
(ShimadzuCorporation) Imagingdata processingwas performed using IMAGEREVEALMS software package
(ShimadzCorporation)
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Figure 5. A) LAICRPMS imaging analysisof mouse pancreasat 50 pm spatial resolution Zn

accumulatedn the islets of LangerhansFein blood vesselswhile P is ubiquitous B) Overlayof
elementalimagesof Zn(green)and Fe(red)in controland FtMT overexpressingancreaganalysis
at 5um spatialresolution) TGmice cryosectiondisplaysislets hyperplasia High resolution optical
Imagesare alsodisplayed C)Elementgelative abundancan isletsand exocrineregions



