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OVERVIEW

/"« Germinal centers (GCs) are sites of B cell proliferation, activation-induced cytidine deaminase\
(AID) hyper expression, selection, and differentiation formed during humoral immune
responses. GCs are vital for generating high-affinity antibodies (Ab) and durable Ab secretion.

« Multimodal imaging incorporating Matrix-assisted laser desorption/ionization (MALDI)

imaging mass spectrometry (IMS), autofluorescence/fluorescent emission (Fem),
immunofluorescence (IF), and hematoxylin and eosin (H&E) staining, enables the correlation
of biological structures to lipid localization.

« Many ether lipids were found to localize to GCs. This finding led us to hypothesize that GCs
have enhanced peroxisomal activity and this organelle leads to the synthesis of ether
lipids that may play a role in hypoxic mediation.

» PexRap, a peroxisomal enzyme that executes a late step in ether lipid synthesis, was eliminated

DISCOVERY EXPERIMENTAL DESIGN

" Goal: Determine lipids that localize to germinal centers and their subregions.\

.\_‘-‘. .
A 6 .
—{.'. ,
N -~
‘ 3

_ DI IS &
& -"'?'\) . .
Il R & @ 04T FTICR
€§ . . o SRy ’ €4
Y SX P o & » Laser Modification
S sy .
P 30 um Raster

* Negative Ion Mode

. U1 (=

« 25 um Smart Walk

HYPOTHESIS TESTING

'Goal: Investigate the effect of an ether synthesis defect on germinal center lipids.
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PexRap, a peroxisomal enzyme that executes a late step in ether lipid synthesis, was eliminated by

Mice of the indicated genotypes (possessing or lacking an Aicda BAC transgene engineered to

express AID-GFP translational fusion protein) and immunization status were used at 6—7 weeks

of age. Spleens harvested 8 d postimmunization were used to generate triads of serial tissue
Qections (12 um thickness) followed by fluorescence emission (F,,) and other imaging modalitiey

DATA ANALYSIS

using a tamoxifen-induced genetic system. Ten days after inducing generalized Dhrs7b deletion,
adult C57/BL6 mice, wild-type (WT, n=4) and PexRAP-deficient (KO, n=3) were immunized with
sheep red blood cells and sacrificed seven days later. Multimodal imaging (MALDI IMS, H&E,

_ Fem, and IF) was performed. Data was further analyzed using a ROC analysis in SCiLS. )

RESULTS

\_ In mice causing a decrease in ether lipids; the lipid localizations were investigated. -

BACKGROUND

MALDI IMS is a technology that enables the unlabeled mapping of molecules directly from\
tissue sections. Ideal for untargeted discovery and spatial comparisons to histological data, the
tool is adept for the study of the global lipidome. Lipidomics, a subset of metabolomics, allows
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