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Introduction.
Pancreasendocrine function critically relies on the islets of Langerhansthat secrete insulin and
glucagonas well as other hormones. PreviouspancreasLC-MS/MSlipidomicsstudiesrequired islets
isolationby a lengthyprocessinvolvingtissuedigestionandmanualselection,potentiallycompromising
metabolite basal levels [1]. MALDI-TOF imaging allows for in situ global assessmentof lipids in
pancreatacryosections. Our methodologywasappliedto a mousemodel of diabetes,the adipocyte-
specific-doxycycline-inducible mitochondrial ferritin (FtMT) overexpression,which displaysmassive
beta-cellhyperplasiaasits moststrikingphenotype[2].
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Figure1. A) Totalpancreaticislet area(mm2) [2]. B) InsulinIFstainingof pancreataand(left) andH&Estainingof
whole pancreasfrom WTandFtMT-Adipmice[2]. C)Mousepancreasfalsecolor massspectrometryimaging(25
µm spatialresolution)of SM34:1;O2 m/z 741.527[M+K]+. Transgenicmousepancreasdisplaysconsiderablylarger
sizeislets. D)Unsupervisedspatialsegmentationcalculationof MSIdata(15clusters)allowsfor differentiationsof
isletsandbloodvesselregions. E)DAPIfluorescencestainingof red markedareain D.
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Results.

MethodsandInstrumentation.
Frozenmousepancreatawas cryosectionedinto 10 �…�u-thick sections. Tissuemicro-sectionswere mounted on
In2O3-SnO2 (Millipore-Sigma,Burlington, MA). Automated matrix deposition system was achieved with an
iMLayerTM (Shimadzu Corporation, Japan). 2-mercaptobenzothiazole(MBT, positive ion mode) and 1,5-
diaminonapthalene(DAN,negativeion mode)were usedasMALDImatrix reagents. Massspectrometryimaging
(MSI)analysiswasperformedon an iMScopeTM QTmassmicroscope(ShimadzuCorporation). Spatialelemental
analysiswas performed on an imageBIO266 (ElementalScientific Lasers,USA)coupled to an ICPMS-2030
(ShimadzuCorporation). Imagingdata processingwas performed using IMAGEREVEALTM MS software package
(ShimadzuCorporation).

Figure2. Toppanel(green)positiveion modeanalysisof wild-type (WT)pancreascryosectionat 6
µm spatialresolution. Bottompanel(cyan)negativeion modeanalysisof WTpancreascryosection
at 5 µm spatialresolution.
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Figure 3. A) Mouse WT pancreasfalse color
imaging mass spectrometry (7 µm spatial
resolution)of SM34:1;O2 m/z 741.527 [M+K]+ .
B)PostmassspectrometryanalysisglucagonIF.
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Figure 4. Targeted lipidomics analysisof MSI data acquired at 7 µm
spatial resolution (positiveion mode). ROIswere selectedbasedon SM
34:1; O2 [M+K]+ molecularimageoverlayedwith glucagonIF (Fig. 3). A)
Principalcomponentanalysisperformed with IMAGEREVEALMS reveals
clusteringof exocrine,center of islet and alpha-cells regions. B) and C)
Relativeabundanceof representativespeciesin the selectedROIs. 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
shown[3].
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Figure 5. A) LA-ICP-MS imaging analysisof mouse pancreasat 50 µm spatial resolution. Zn
accumulatesin the islets of Langerhans,Fe in blood vessels,while P is ubiquitous. B) Overlayof
elementalimagesof Zn(green)andFe(red) in control andFtMToverexpressingpancreas(analysis
at 5µm spatial resolution). TGmice cryosectiondisplaysisletshyperplasia. Highresolutionoptical
imagesarealsodisplayed. C)Elementsrelativeabundancein isletsandexocrineregions.
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