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INTRODUCTION

s Cellular senescence, a double-edged sword, initially causes the inhibitory cell-cycle
arrest, yet further also initiates the cellular adaptation of the senescence-associated
secretory phenotype (SASP), transforming fibroblasts into tumor progression-

. . - . spatial metabolomics
favorable pro-inflammatory cells, and ultimately aiding the therapy resistance. P

senescence
s Aim: unravel the metabolic role of senescence in tumor microenvironment
heterogeneity by spatial metabolomic characterization of senescent tumors.
< Subcutaneous liver carcinoma cell senescent and control tumor metabolomics was Inflammatory
analyzed by ion mobility time-of-flight spectrometry (timsTOF fleX MALDI-2 imaging) cellular membrane remodeling

data was acquired at 10 um pixel resolution,100 — 1000 m/z.
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grapiy Fructose 1,6-bisph. - 338.9886 m/z + 10 ppm 1/K0 0.765 + 0.02 > 714%

Taurine - 124.0074 m/z + 10 ppm 1/K0 1.109 + 0.02 775%
, Fructose - 179.0562 m/z + 10 ppm 1/K0 0.912 + 0.02 670%
- p— Glutathione - 306.0771 m/z + 10 ppm 1/K0 1.083 + 0.02 624%
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Fig 3. MALDI-2 imaging of negatively ionized metabolites.
Example overlapping metabolite spatial distribution illustrates the

Fig 1. Staining of Ki67, p21, and p53 confirms the senescent 1 mm | spatial variability of metabolite distribution and intensity, signifying
phenotype in Cx-5461 compared to Na,HPO, control, while - 391.1230 m/z + 15 ppm S 425% control tumor core. Senescent tumors visually present increased

hematoxylin and eosin (H&E) staining demonstrates the SM 34:01 - 703.5749 m/z + 15 ppm 551% intensity  for  energy/sugar metabolism and  reactive
general tissue morphology. PC (0-40:7) - 818.6058 m/z + 15 ppm L 465% oxygen/nitrogen  species  scavenger-related  metabolites.
Annotations confirmed with accurate mass, ion mobility and cross

0% 100% ™~ _
_ _ _ _ _ collision section (ccs) value match.
Fig 2. While H&E does not visually characterize differences Fructose 1,6-bisph. = D-fructose 1,6-bisphosphate

_________ PhOSph(?hpld between senescent and control tumors, senescence tracer uptake

Remodellng (3) spatial distribution shows specific uptake peak regions (in red) by Fructose 1,6-bisph.  Coriolic Acid Taurine Uric Acid
autoradiography that can be correlated with adjacent tissue 120000
MALDI-2 imaging positively ionized example feature spatial 105000
distribution. SM = sphingomyelin, O-PC = ether phosphatidylcholine 7000 90000
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Fig 4. Example ion intensity box plots and scatter plots showing
® the increased intensity of D-fructose 1,6-bisphosphate and coriolic
Uric Acid acid (13-HODE), and reduced uric acid. Taurine stresses the
\. 80 Importance of spatial visualization alongside overall intensity
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aIpha—LinoIenLc;gcid‘(PClS:B) Fig 5. (left) Volcano plot of one negatively ionized
° ___““.‘Docosahexaenolc Acid o o MALDI—Z Imaging slide run of metaboliteg and Iipio!s
_________ @ T e . 2 ® 9188, [ Senae! . highlights _altered omega 3 and 6 fatty _a_(:ld metabc_)llc
® 3 c%asQ?# ' e (O IO B> 5 ) pathways In senescent tumors. Phospholipid remodeling
was observed In line with the previous quantitative
metabolomics findings on cellular composition
modifications upon senescence induction ¥,
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