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Figure S1. Preliminary data from fresh and frozen analysis of collard leaves. Images show ablation spots at 5X magnification for (A) fresh and (B) frozen analysis, and 10X magnification for (C) fresh and (D) frozen analysis. Data were collected using the same protocol and conditions described in this study. Although these preliminary results were more significant, ablation appeared incomplete for frozen analysis, likely due to the thickness (~1 mm) of the leaves. Clovers were chosen for the final study since their thin (~0.1 mm) leaves reduce the possibility of ablation spots appearing smaller due to incomplete ablation rather than an actual reduction in ablation spot diameter
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Figure S2. A leaflet after fresh analysis mounted on CMC. After analysis, it was noted that the leaf and CMC had both dried out, shrinking the tissue away from the height accounted for by the AzC and therefore pulling the sample surface out of laser focus. The ablation spots in the image got progressively less visible since the tissue shrank farther out of focus over time. While the resulting ion images could not be directly compared to those from the fresh and frozen methods, spectra from the top left portion of the ROI were used to evaluate possible ion suppression from the CMC mounting medium

Table SI. Description of significant volcano plot features for volume-normalized abundance. Green rows denote features more abundant in fresh analysis, and blue rows denote features more abundant in frozen analysis. Protonated adducts are bolded, and features with multiple adducts are italicized.
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Figure S3. Volcano plot of the raw abundance of T. repens metabolites for frozen (blue) vs. fresh (green) methods. Features include the [M+H]+, [M+Na]+, and [M+K]+ adducts of metabolites from the KNApSAcK database search for “Trifolium repens,” but ion images were generated and screened for each feature to remove those with high off-tissue abundance (particularly background from tape and/or CMC), spotty spatial localization, and/or low abundance across all samples. In this conservative estimate, 71/198 features remain. Since the abundance values in this plot were not normalized to ablation volume, it does not account for the decreased volume ablated in the frozen method but is more applicable for evaluating practical effects of applying the frozen method.







Table SII. Description of significant volcano plot features for raw abundance data. Green rows denote features more abundant in fresh analysis, and blue rows denote features more abundant in frozen analysis. Protonated adducts are bolded, and features with multiple adducts are italicized.
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Figure S4. Reflective plots of representative mass spectra highlighting the [M+H]+ adducts of the biosynthetic precursors of lignin from Figure 6 in (A) leaflet one of fresh sample 2, (B) leaflet 2 of fresh sample 2, (C)leaflet one of frozen sample 2, and (D) leaflet 2 of fresh sample 2. The calculated m/z values are as follows: phenylalanine = m/z 166.0863, cinnamic acid = m/z 149.0597, and p-coumaric acid = m/z 165.0546.
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Nil:zlre;tlzr Tentative Identification(s) Adduct m/z |p-value C::rl% . Class

C10H17NO6 | Linamarin [M+K]* 286.0688 | 0.0026 9.7E-5 Cyanogenic Glycosides

C11H19NO6 | Lotaustralin [M+K]* 300.0844 | 0.0025 0.00011 Cyanogenic Glycosides

C12H1003 3,4',5-Biphenyltriol [M+Na]" |225.0522 | 0.0077 0.15675 Monomeric Stilbenes

C15H1205 2'-Hydroxydihydrodaidzein [M+H]" 273.0758 | 0.0324 | 0.44145 Isoflavanones
Rhamnetin / Isorhamnetin /

C16H1207 5,6,7,8-Tetrahydroxy-4'-methoxyflavone / [M+Na]" | 339.0475 | 0.0007 0.09601 Flavonols
5,6,7,8-Tetrahydroxy-3-methoxyflavone

C16H1404 | (-)-Medicarpin [M+Na]' |293.0784 |0.0464 |0.35027 | Pterocarpans

C19H2406 Gibberellin A1 [M+Na]" | 371.1465 | 0.0384 0.27344 Gibberellins

C20H2605 Gibberellin A44 [M+Na]" | 369.1672 |0.0132 | 0.09663 Gibberellins

C21H20011 | Kaempferol 3-O-galactoside [M+Na]" | 471.0898 | 0.0028 0.21597 Flavonols

C21H20011 | Kaempferol 3-O-galactoside [M+H]" 449.1078 | 0.0285 0.22549 Flavonols

C22H2409 (-)-Medicocarpin [M+K]* 471.1052 | 0.0384 0.30162 Pterocarpans

C23H22012 | 6"-O-Acetyltrifolin [M+H]" 491.1184 | 0.0222 0.22977 Flavonols

C30H4802 Soyasapogenol C [M+Na]" | 463.3546 | 0.0297 | 0.11653 Oleanane Triterpenoids

C10H18N202 | Slaframine [M+K] 237.1000 | 0.0079 | 6.05062 Indolizidine Alkaloids

C16H1204 Formononetrin [M+H]" 269.0808 | 0.0232 2.43304 Isoflavones

C30H4802 Soyasapogenol C [M+H] 441.3727 | 0.0252 3.88779 Oleanane Triterpenoids
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h:z'ﬁzﬂ::r Tentative Identification(s) Adduct m/z | p-value CEZ:::’e Class
C10H17NO6 | Linamarin [M+K]" 286.0688 |0.0026 | 0.00004 Cyanogenic glycoside
C11H19NO6 | Lotaustralin [M+K]" 300.0844 | 0.0025 0.00005 Cyanogenic glycoside
C12H1003 3,4',5-Biphenyltriol [M+Na] | 225.0522 | 0.0082 0.07063 Monomeric Stilbenes
C15H1004 7,4'-Dihydroxyflavone / Daidzein [M+Na]' | 277.0471 | 0.0195 0.25609 Flavones / Isoflavones
C15H1204 3,9-Dihydroxypterocarpan [M+Na]' | 279.0628 | 0.0018 0.18967 Pterocarpan
C15H1204 3,9-Dihydroxypterocarpan [M+H] 257.0808 | 0.0087 | 0.3411 Pterocarpan
C15H1205 2'-Hydroxydihydrodaidzein [M+H] 273.0758 | 0.0068 | 0.19891 Isoflavanones
C15H1205 2'-Hydroxydihydrodaidzein [M+Na]" | 295.0577 | 0.0352 | 0.22877 Isoflavanones
C15H1407 (+)-Gallocatechin / (-)-Epigallocatechin [M+Na]' | 329.0632 | 0.0311 0.24732 Flavan-3-ols
C15H805 Coumestrol [M+Na]' |291.0264 | 0.0320 |0.12681 Coumestan
C16H1006 | Trifoliol [M+Na]' |321.0369 |0.0294 |0.20663 Coumestan
C16H1204 Formononetin [M+Na]" |291.0628 | 0.0046 |0.1931 Isoflavones
C16H1205 Xenognosin B / Acacetin / Geraldone / [M+Na]" | 307.0577 | 0.0161 0.26571 Isoflavones / Flavones

Calycosin / Glycitein / Biochanin A
C16H1206 Pratensein [M+Na]' | 323.0526 | 0.0246 0.25269 Isoflavones
C16H1207 Rhamnetin / Isorhamnetin / [M+Na]' | 339.0475 | 0.0011 0.04326 Flavonols

5,6,7,8-Tetrahydroxy-4'-methoxyflavone /

5,6,7,8-Tetrahydroxy-3-methoxyflavone
C16H1404 (-)-Medicarpin [M+Na]' | 293.0784 |0.0057 |0.15782 Pterocarpan
C16H1405 Vestitone [M+Na]" | 309.0733 | 0.0063 0.17724 Isoflavanones
C17H1605 4-Methoxymedicarpin [M+Na]" | 323.089 0.0166 0.16785 Pterocarpan
C19H2406 Gibberellin A1 [M+Na]" | 371.1465 | 0.0026 | 0.12321 Gibberellins
C20H2605 Gibberellin A44 [M+Na]' |369.1672 |0.0133 | 0.04354 Gibberellins
C21H20011 | Kaempferol 3-O-galactoside [M+Na]' | 471.0898 | 0.0024 0.09731 Flavonols
C21H20011 | Kaempferol 3-O-galactoside [M+H] 449.1078 | 0.0023 0.1016 Flavonols
C22H2409 (-)-Medicocarpin [M+K]" 471.1052 | 0.0256 | 0.13591 Pterocarpan
C23H22012 "~0-Acetyltrifolin [M+H] 491.1184 | 0.0170 | 0.10353 Flavonols
C23H22012 | 6"-O-Acetyltrifolin [M+Na]' | 513.1003 | 0.0485 | 0.16185 Flavonols
C30H4802 Soyasapogenol C [M+Na]' |463.3546 | 0.0274 0.05251 Oleanane Triterpenoids
C5H403 2-Furoic acid [M+K] 150.9792 | 0.0429 | 0.09948 N/A
C5H403 2-Furoic acid [M+H] 113.0233 | 0.0437 0.33895 N/A
C5HINO4 L-Glutamic acid [M+H] 148.0604 | 0.0132 | 0.29704 Amino Acids
C5HINO4 L-Glutamic acid [M+K]' 186.0164 | 0.0077 | 0.34875 Amino Acids
C6HON302 | L-Histidine [M+K]" 194.0327 | 0.0482 | 0.03032 Amino Acids
C10H18N202 | Slaframine [M+K] 237.1000 | 0.0186 |2.7263 Indolizidine alkaloid





