
Lipidsidentifiedincluded;LysoPC,LysoPE,PC,PE,PI,PG,PS,SM,Plasmanyl-PC,PlasmenylPE,PlasmenylPC,

AC,CE,CerandTG.SMspecieswerelocalizedtotheRPEandBruchôsmembraneinmacularandperipheral

regionswhileanumberofPIandPEspeciesarelocalizedspecificallyinthemacularRPEregion.Furtherwork

usingLC-MS/MSandIMSareinprogresstoidentifylipidsignalslocalizedinRPEbyIMS.ñUntargetedlipidomic

approachprovideacomprehensiveoverviewfortheidentificationofbiologicallysignificantlipidsin

humanretinatoincreaseourunderstandingtowardsthepathophysiologyofAMDò.
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Figure 1: Sample procurement and preparation for MALDI-IMS

Fixation conditions:
DonoreyeswereobtainedfromAdvancingSightNetwork(formerlyAlabamaEyeBank)<6hourspost

mortemandimmediatelypreparedforfixationand/orembedding.Theanteriorportionoftheeyewas

removedbeforeplacinginparaformaldehydefor48hoursat4ÁC.

12-14Õmsectionsoffixedhumandonortissuewerecutand(DHA)or1,5-diaminonaphalene(DAN)

wasappliedusinganin-housesublimationdeviceforpositiveandnegativeionmodeanalysis.MALDI

IMSdatawereacquiredwitha15ÕmpixelsizeinfullscanusingsolariX9.4TFTICRmass

spectrometer(BrukerDaltonics)equippedwithamodifiedsourcetoprovidehigherspatialresolution.

LC-MS/MS procedure:

LC-MS/MS conditions: 
Column: BEH C-18, 1.7Õ, 2.1 X 150mm

Mobile Phase:

A; 30% water, 70% acetonitrile, 10mM ammonium acetate, 0.1%FA

B; 90% isopropanol, 10% acetonitrile, 10mM ammonium acetate, 0.1 

% FA

Run type: Gradient; Run time: 55min; Flow: 250ÕL/min\

Q-ExactiveHF Mass spectrometer

Full MS/ dd-MS2 (TopN-5)

Polarity: negative/Positive
The SPLASH LIPIDOMIX standard from Avanti Polar Lipids, Inc. was spiked into 

each sample as an internal standard. 

Figure 3 : Liquid Chromatography-Tandem Mass Spectrometry (LC-MS/MS) results using human donor 

retina with supporting tissues (Ó80 years).In manually dissected RPE, 195 lipids were identified from 15 lipid 

classes.LC-MS/MS confirmed lipids identified in A. negative and B. positive ion modes from 

paraformaldehyde-fixed (fixed) human retina. 
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Figure 4. MALDI IMS from 

an 81 year olddonor eye 

section from a region 

including the fovea and 

peripheral tissue, analyzed 

in negative ion mode. Fig 2A 

displays the distribution of 2 

demethylated sphingomyelin 

species (PE-Cer_NME2) 

localized with high 

abundance in the RPE 

region of the tissues. Fig 2B 

displays 6 images of 

phosphatidylethanolamine

lipids (left side) that localize 

to the inner retina of the 

fovea and peripheral RPE 

regions. 

Phosphatidylinositols(right 

side) localize to the macular 

RPE region.

Figure1:Workflowofsamplepreparationand

multimodalimaging.1.Wholeeyemountedinjig

toobtainOCTimage.2.Thecorneaisremoved

beforefixationwith4%paraformaldehydefor48

hoursat4 ↔C.3.Theeyeisplacedina

dissectionguideasdescribedinthetextto

captureabeltwiththeopticnerve,macula,and

temporalperiphery.Thebeltisembeddedin

2.6% CMCina cryomold.Thecapsare

discarded. 4. Cryosectionsat12-14Õm

throughouttheentireeyearethaw-mountedon

eitherglassorITOslides.5.ITOslidesare

imagedforautofluorescence(AF)beforebeing

coatedwithmatrixviasublimationforacquisition

ofIMSdata.6.Highlyaccuratedataregistration

isperformedfromIMS,post-acquisitionAF,pre

AF,andH&Estainedtissue.

Figure2:Workflowofsamplepreparationfor

LC-MS/MS.1.Cryosectionsat50Õmthroughout

theentireeyearethaw-mountedonplainglass

slide.RPEwasremovedunderdissecting

microscopethroughsurgicalblades.2.RPE

tissueplacedinHPLCglassvial,lipidswere

extractedusingMEOH:MTBE:H20(1.2:1:1)

spikedwithinternalstandardmixtureand

centrifugedfor1000rpmfor10minutes.3.

Sampleswerereconstitutedin30Õlmethanol,

10ÕlwasinjectedfromVanquishautosampler

(ThermoScientific,SanJose,CA,USA)

maintainedat4ÁCandionizedbyaHESIheated

ESIsourceinnegative/positivepolarities

(ThermoScientific),andanalyzedusingQ-

ExecutiveHFplatform(ThermoScientific,San

Jose,CA,USA).4.LC-MS/MSdatawere

acquiredusingXcaliburversion4.0 inboth

positiveandnegativeionization(ESI)modes

andlipididentificationsweremadeusingLipiDex

software(Hutchinsetal.,2018)5.R-scriptand

Principlecomponentanalysiswereusedforthe

statisticalanalysis.6. LC-MS/MSIdentified

lipidsweremappedusingIMS forthere

localizationinRPEandneuralretina.
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