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A. Plant, food and B. Sample pre-processing choices C. Cryosectioning D. Surface modification
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Figure S1: Sample preparation methods of plant, food and microbial samples. (A)The samples, (B) sample pre-processing is divided into two parts;
samples that require sectioning (snap freezing or embedding followed by snap freezing) and the samples that do not need to section (imprinting
or culturing). Most common embedding mediums include Carboxymethyl cellulose (CMC), M1 embedding medium and mixture of hydroxypropyl
methylcellulose (HPMC) and polyvinylpyrrolidone (PVP). (C) cryosectioning where the samples can be obtained by thaw mounting on the slides or with
tape transfer method!-3 and (D) the samples can then be further modified by application of matrix, gold-coating, on-tissue derivatization or on-tissue
tryptic digestion depending on the requirement of the research. Figure Created with BioRender.com
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Table 1 Literature review of sample types, analytical techniques used, project objectives, compound types, and spatial resolutions in the reviewed studies

. . Spatial
Sample Technique Project purpose Compound types resolution Reference
MALDI-MSI Metabolite distribution in roots and Orge?mc ac'lds, .
. . amino acids, Spot diameter 4
Plant root-bacteria and ESI-Q- root nodules of M. truncatula during .
. o sugars, lipids and 50 um
TOF nitrogen fixation. .
flavonoids
MALDI-MSI
MALDI-MSI analysis for food-related Anthocyanin, sugars Step size
Strawberry and MALDI- L ) ST >
MS metabolites in ripe strawberries and organic acids 200um
MALDI-FT- Understand the spatial accumulation .Secondary . laser beam
metabolites (flavonoids and .
ICR-MSI, patterns of polyphenols and related . width ~30 um, 6
Blueberry : . . . HCAs) and related primary
UHPLC- primary metabolites during bilberry . raster step
) metabolites .
HRMS, ICS fruit development . . size of 60 um
(sugars and amino acids)
Pipecolic acid, salicylic acid,
phytoalexins,
. . . . ilact X
Soybean-aphid and MALDI and Plant-pest interactions in soybean- momiiactones 30um and ;
. . . . . phytocassanes,
rice-bacteria NALDI aphid and rice-bacteria 10um
nucleobases,
phosphocholine and amino
acids
MALDI, LC- | Metabolites associated to ripening and Mala?te, aspartate, g
Tomato . glutamine, caffeate and 50 um
MS physical stress

AMP




MALDI-MSI,

Polyphenol, fatty acids and

Leaves of G. sepium | LDI-MS, LDI- Plant's cosmetic potential flavonoids 30um °
MSI, ESI-MS
MALDI-FT- 50 um x 50 to
Leaves of coca ICR-MSI, LDI- Distribution of alkaloids Cocaine 160 um x 160 10
MS, ESI-MS pm
Blue antibiotic (major
constituent actinorhodin)
Strept?myces ToE-SIMS D|§tr|but|on of two ant'IbIOtICS Red antlb‘IOtIC (major not mentioned 1
coelicolor in Streptomyces coelicolor constituents-
butylcycloheptylprodiginine
and undecylprodigiosin)
. Carbon (C) and nitrogen (N)
Bacteria and fungal ToF-SIMS assimilation by individual bacterium <200 nm 12
hyphae . )
and fungal hyphae in soil
Distribution of herbicides on the cuticle
Prunus laurocerasus ToF-SIMS of leaves of Prunus laurocerasus and Surfactants and sulfosates 1um 13
the diffusion into the sub-surface
Bacillus Study the in-situ production of a class
. . ToF-SIMS I .
amyloliquefaciens and LC-ESI- of antibiotics by Bacillus Cvelic liboneptides not mentioned 1
5499 associated with MS amyloliquefaciens $499 in the roots of ¥ popep
tomato tomato
o . Calcium (Ca), magnesium
D
Populous ORIV | rekion of populos (Mg), sodium (Na), 1.5 pm :
tremuloides and SEM P g pop potassium (K), silicon (Si) = H

tremuloides

and aluminium (Al)




.Plant roo_t- Nano-SIMS Visual'ize .the dist.rib.ution of 15N/.l“N in- 15N /14N 100 nm .
microorganisms and TEM situ in symbiotic relationship
Anabaena and Nano-SIMS Mutualistic interaction of filamentous Isotopically labelled carbon ~150 nm 17
rhizobium and EL-FISH Anabaena and Rhizobium and nitrogen
Ivy and jade plant SF-PESI-MS Pesticides on plant parts Pesticide formulation na 18
¥ J P and LESA-MS P P (acephate)
Schizophyll Study th tabolic interacti .
chizophyrium LESA-HRMS udy the metabalic In eraC|9ns Secondary metabolites such
commune and between two wood-rot fungi, e
and Raman . as indigo, indirubin and 19
Hypholoma Microsco Schizophyllum commune and catin
fasciculare Py Hypholoma fasciculare
Rice node LA-ICP-MSI Localization of ma.cro.and micro- Mg, Ca, K, Cu, Mn and Fe 81025 um 20
elements in rice
Localizati .
Sunflower leaves LA-ICP-MS| ocallzatlon'of macro and micro Ca, Cr, P, Fe, S, 'Cd, Ce, Cu, 180 um n
elements in sunflower leaves La, Mn, K, Niand Zn
Coptis chinensis LA-ICP-MSI Spatial mlc.romapp')mg .Of Cr ‘and other Cr, Fe, Mn, Ca, and Zn spot diameter »
Franch elements in Coptis chinensis Franch 44 um
Localize UV-absorbi d
Arabidopsis thaliana ocalize 'a §or}ngsecon ary Hypercin, pseudohypercin,
. metabolites in single cells of . . 23
and hypericum LDI-MSI . . . . quercetin, rutin, ~10 um
Arabidopsis thaliana and hypericum . .
perforatum kaempferol, isorhamnetin
perforatum
LDI-MSl and | The spatial distributions of viniferins in . .
. . Phytoalexins, stilbene,
Vitis vinifera leaves | fluorescence UV-stressed and plasmopara viticola e 50 um 24
. . e viniferins
microscopy infected vitis vinifera
. Metabolite content in individual Allium Malic acid, maI.e|c a.CId'
Allium cepa and . . catechol, furoic acid, -
. . LAESI-MSI cepa cells and Fittonia argyroneura .
Fittonia argyroneura phthalide, and
leaves . L .
glycineamideribonucleotide
Distinguish between pigmented and
Allium cepa LAESI-MSI non-pigmented cells of onion (Allium Cyanidin ~30 um 2

cepa)




Lemon, rose, rye, Imazalil, thiabendazole,
cherry tomato, and LAESI-MSI Pesticide residues on plant surfaces lycoperoside and 150 um 2
maize esculeoside
Malic acid, tartaric acid
Distributi f tabolites i ! ’ 200 t
Grape vine DESI-MSI Istribution ot metabofites in citric acid, glutaric acid and Hm step 28
grapevine stem o size
adipic acid
.
fabric MSI grap . Y
cultivars
Glycoalkaloids, solasodiene, .
Metabolic changes during Pythium solanidine, solasodenone Lateral spatial
Potato DESI-MSI ) hanges during 7y . ) ' | resolution150 30
ultimum infection in potatoes solasodine, solanaviol, and
. to 200 pm
solaspiralide
Metabolites and
phospholipids such as
. . . . Pyrrolnitrin spatial
Bact f d Int t bet dophyt . .
acteria, Tungl an DESI-MSI nrerac |9ns etween endophytic glycerophosphoethanolami resolution of 31
oomycetes bacteria and cacao pathogen L
nes, glycerophosphatidic 200 pm
acid, and
glycerophosphoglycerols
Tricyclic diterpenes like 11-
_ . Molecular mechanisms of terpenoid hydroxy-sugiol, 11-hydroxy-
. mil h .
S mi t;z;rd;;:ﬁznd 5 DESI-MSI biosynthesis in S. miltiorrhiza and S. ferruginol, 11,20-dihydroxy- 32
g grandifolia sugiol, and 11,20-dihydroxy-
ferruginol
Investigation of pesticide distribution Pyrethrins, rapeseed oil,
Plant leaves DESI-MSI both on the surface of leaves and in imidacloprid and 50-100 um 33
cross sections of plant stem

methiocarb




Distinguish between molecular

3D-imaging T - 34
Apple with REIMS distributions o'n the apple peel and Lipids 2mm
inside
Kiwi- 45 um,
Kiwi, orange, purple carrot-50 um,
MALDI-MSI . . . .
carrots, german with AP- Detect and image the ingredients, Anthocyanin, beta- sausage- 20
sausage, gouda constituents, contaminants and carotene, natamycin, fat pum, »
. SMALDI10 L . . .
cheese and ginger . additives in food and acrylamide gingerbread-
ion source
bread 200 um,
cheese-20 um
San Pedro cactus
(Echinopsis
pachanoi),
J|msonwged (Datyra LD Distribution of pIar.1t metabolites in AIkaI0|ds,.me.scaI|ne and 100 pm 36
stramonium) fruits native tissues nicotine
and seeds, and
tobacco (Nicotiana
tabacum) seedlings
Distribution of strawberry plant .
MALDI-TOF- h
Strawberry © metabolites at different maturity Sugars, ant oFyamn, 200pum 37
MSI phytochemicals
stages
Derivatization of abscisic acid and 12- Abscisic acid and 12-oxo-
Kidney bean MALDI-MSI oxo-phytodienoic acid using GirT s 100 pum 38
. phytodienoic acid
derivatization
MALDI- Distribution of procymidone in . 39
Cucumber ETICR-MSI cucumber Procymidone 100 um
MALDI-MSI accumulation of dhurrin (cyanogenic Metabolites, dhurrin and its 20
Sorghum N N . 30 um
and LC-MS glucoside) in germinating sorghum recycling products
Spatial distribution of polysaccharides
Wheat grain MALDI-MSI in wheat endosperm oligosaccharides 100 um 4




Furanocoumarin, chlorins,
flavonoid glycosides, steroid

. AP-SMALDI- | Spatial distribution of aflatoxin B1 and >5 um laser
Maize o . lactones, carbohydrates and . 42
MSI plant defense metabolites in maize . spot size
glycosyldiacylglycerols
Grape wine leaf MALDI-FTICR Spatial d|§tr|but|on .Of corppounds Stilbene phytoalexins 50 um 43
during fungal infection
Glycerophospholipids,
Mung bean MALDI Lipids during germination Glycerolipids, Sphingolipids 50 um 44
and sterols
Rhizome of Small metabolites,
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. oligosaccharides in the rhizome. triterpenoids and
(licorice) . .
hydrolyzed oligosaccharides
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. DESI and Distribution of cannabinoids and Cannabinoids and pm and
Cannabis leaves . . . !
MALDI MSI flavonoids on the trichomes of leaves flavonoids MALDI-MSI: 20
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MALDI-MSI, Function of Gorky compounds in Esculeoside, tomatine and
Tomato . 50 pm 3
LC-MS tomato acetoxytomatine
Caffeine, theophylline,
AP-MALDI- Spatial distribution of endogenous theobromine
ff 4 46
Coffee MSI molecules dicaffeoylquinic acid and 75 Hm
caffeoylquinic acid
Corn TOFI\_/ISSI:VIS_ Sample preparation strategies Fatty acid and lipids - 47
Wheat leaf LAESI Study the penetration of agriculture Epoxiconazole and i "
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