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	Alcohol
	Arginine Tag
	Reaction yield (u.)

	Methanol
	L-Arginine methyl ester dihydrochloride
C7H16N4O2 · 2HCl
	94%

	Ethanol
	L-Arginine ethyl ester dihydrochloride
C8H18N4O2 · 2HCl
	72%

	Deuterated methanol
	L-Arginine methyl-d3 ester dihydrochloride
C7H13D3N4O2 · 2HCl
	67%

	Isopropanol
	L-Arginine isopropyl ester dihydrochloride
C9H20N4O2 · 2HCl
	93%

	Butanol
	L-Arginine butanyl ester dihydrochloride
C10H22N4O2 · 2HCl
	78%

	Isoamyl alcohol
	L-Arginine isoamyl ester dihydrochloride
C11H24N4O2 · 2HCl
	80%

	Allyl alcohol
	L-Arginine allyl ester dihydrochloride
C9H18N4O2 · 2HCl
	65%

	15N2 Ethanol
	L-Arginine-(guanidineimino-15N2) ethyl ester dihydrochloride
C8H18N215N2O2 · 2HCl
	81%

	Isopropanol15N2
	L-Arginine-(guanidineimino-15N2) isopropyl ester dihydrochloride
C9H20N215N2O2 · 2HCl
	75%

	Butanol15N2
	L-Arginine-(guanidineimino-15N2) butanyl ester dihydrochloride
C10H22N215N2O2 · 2HCl
	83%


Supplementary Table 1: Arginine and ester derivatives MS reporter structures synthesized before addition onto the clickable UV photocleavable moiety. (A) Esterification reaction used to functionalize the arginine and (B) Table of the different esters generated and their respective reaction yield.
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	[bookmark: _Hlk226026426]Clickable Photocleavable Tags 
	Tag MWmono (u.)
	Reaction yield (u.)
	Arginine Derivative MS reporter
	MS reporter MWmono (u.)
(after UV exposition)
	m/z reporter MWmono (u.)
(after UV exposition)

	methyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate
C29H47N9O12
	713.75
	48%
	T1: 
L-Arginine methyl ester 
	188.1273
	189.1346

	ethyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate
C30H49N9O12
	727.77
	27%
	T2: 
L-Arginine ethyl ester 
	202.1430
	203.1503

	methyl-d3 ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate
C29H44D3N9O12
	716.76
	43%
	T3: 
L-Arginine methyl-d3 ester 
	191.1479
	192.1552

	isopropyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate
C31H51N9O12
	741.80
	18%
	T4: 
L-Arginine isopropyl ester 
	216.1586
	217.1659

	butyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carb.nyl)argininate
C32H53N9O12
	755.83
	63%
	T5: 
L-Arginine butanyl ester 
	230.1743
	231.1816

	isopentyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate
C33H55N9O12
	769.85
	50%
	T6: 
L-Arginine isoamyl ester 
	244.1899
	245.1972

	allyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate
C31H49N9O12
	739.86
	33%
	T7: 
L-Arginine allyl ester 
	214.1430
	215.1503

	ethyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate -(guanidineimino-15N2)
C30H49N715N2O12
	729.76
	35%
	‍T8: 
L-Arginine-(guanidineimino-15N2) ethyl ester 
	204.1371
	205.1444

	isopropyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate-(guanidineimino-15N2)
C31H51N715N2O12
	743.79
	38%
	‍T9: 
L-Arginine-(guanidineimino-15N2) isopropyl ester 
	218.1527
	219.1600

	butyl ((1-(4-((1-azido-13-oxo-3,6,9-trioxa-12-azahexadecan-16-yl)oxy)-5-methoxy-2-nitrophenyl)ethoxy)carbonyl)argininate-(guanidineimino-15N2)
C32H53N715N2O12
	757.81
	42%
	‍T10: 
L-Arginine-(guanidineimino-15N2) butanyl ester 
	[bookmark: _Hlk178238391]232.1684
	233.1757


Supplementary Table 2: List of clickable Tags and their corresponding MS reporters. (A) Coupling reaction for the functionalization of photocleavable probes with arginine esters and (B) Table include the molecular weight given in monoisotopic masses of the clickable tags and expected photocleavable products as well as the expected m/z in the MALD-MS.


A
[image: Une image contenant texte, capture d’écran, diagramme, ligne

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, capture d’écran, Parallèle

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, capture d’écran, diagramme, ligne

Le contenu généré par l’IA peut être incorrect.]
[image: ]


[image: Une image contenant texte, capture d’écran, diagramme, ligne

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, Police, ligne

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, diagramme, ligne, Parallèle

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, ligne, Parallèle

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, capture d’écran, diagramme, ligne

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, Parallèle, ligne

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, capture d’écran, diagramme, nombre

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, ligne, Parallèle

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, diagramme, capture d’écran, ligne

Le contenu généré par l’IA peut être incorrect.]
[image: Une image contenant texte, diagramme, ligne, Parallèle

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, capture d’écran, diagramme, ligne

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, Parallèle, capture d’écran

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, diagramme, capture d’écran, ligne

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, écriture manuscrite, Parallèle

Le contenu généré par l’IA peut être incorrect.]


[image: Une image contenant texte, capture d’écran, diagramme, Parallèle

Le contenu généré par l’IA peut être incorrect.][image: Une image contenant texte, diagramme, Parallèle, ligne

Le contenu généré par l’IA peut être incorrect.]


B
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Supplementary Figure 1: NMR spectra of the 10 synthesized reporters and clickable Tags. Table include the molecular weight given in monoisotopic masses of the clickable tags and expected photocleavable products as well as the expected m/z in the MALD-MS. (A) 1H NMR and 13C NMR spectra of the reporters and (B) 1H NMR and 13C NMR spectra of the clickable tags.
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Supplementary Figure 2: Evaluation of the MS reporter detection. (A) MALDI-TOF MS spectrum of a mixture of the 10 Tags after photocleavage (20 min exposition) showing the signals of the different MS reporters and (B) Averaged Tag signals over 3 measurements showing a close response of the 10 Tags. (C) Detection threshold of a reporter MS following UV exposure of the corresponding T6 photocleavable probe
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Supplementary Figure 3: Evaluation of the Tagged antibodies. (A) Schematic representation of the synthesis workflow used for the antibody tagging. Briefly, the antibody is modified on the accessible lysine using a DBCO-NHS ester enabling then the addition of the Tag by click-chemistry. (B-C) SDS-PAGE gel detection of the antibody untagged or tagged using a fluorescent Tag (i.e., a fluorescent report is clicked instead of the MS reporter) using Coomassie staining (B) and fluorescence analysis (C) confirming the successful conjugation as shown by the molecular weight shift. (D) Indirect ELISA assays conducted with tagged-antibodies using T1, T2, and T4 tags using pig IgG as antigen, rabbit anti-pig primary antibody and a goat tagged anti-rabbit secondary antibody demonstrating successful modification of the antibody. (E) Direct ELISA quantification using T5 tagged rabbit primary antibody directed against pig and pig IgG as antigen. The plot reports the intensity of the MS signal versus the concentration of the antigen and presents a typical evolution expected from ELISA also demonstrating the possibility for absolute quantification in the antigen range showing a linear variation. 
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Supplementary Figure 4. Evaluation of the MS reporter response for the 10 Tags. MALDI-IHC experiments using tagged anti-GFAP antibodies. Tagged GFPA antibodies were produced for each of the different 10 tags and the 1-plex IHC was performed from fresh frozen rat brain tissue sections. MALDI-MS imaging experiments were realized on the rapifleX (A) and timsTOF fleX (B) instruments respectively at 20 µm spatial resolution. 
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Supplementary Figure 5. MALDI IHC MS Imaging against GFAP using the tagged anti-GFAP antibody with the 10 different Tags. (A) MALDI IHC MS Imaging 1-plex of GFAP from fresh frozen rat brain tissues with T1 to T5 and (B) MALDI IHC MS Imaging 1-plex of GFAP from FFPE rat brain tissues with T6 to T10. The experiments compare the response using different tags to modify the same anti-GFAP antibodies and demonstrate that the signal response across the different images is similar for the different tags. (C) Validation using a fluorescent tagged antibody directed against GFAP. 
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Supplementary Figure 6. 10-plex MALDI IHC from FFPE rat brain sagittal tissue section. The 10 tags were used to modify the 10 antibodies directed against Tubulin-3, Furin, NeuroD1, GFAP, Calnexin, Synapsin, Ncad, NeuN, Ecad, Myelin and used in the same MALDI-IHC experiment. Each panel present the resulting MALDI image of the corresponding target and the bottom panel an overlay of 3 of the targets (Synapsin, Myelin and NeuN) on the same image. Acquisition was performed on the rapifleX MALDI-TOF at 20 µm spatial resolution. 
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Supplementary Figure 7: 8-plex MALDI IHC of an FFPE tissue section of a glioblastoma. 8 of the Tags (T1, T2, T3, T6-T10) were used to modify primary antibodies directed against 8 different targets, namely, Ki67, TIM3, HLA-H, HLA-G, CD11b, PDL-1, CD4 and CD8 and performed MALDI IHC MS Imaging. (A) Scan of the tissue section indicating the area that was imaged. (B) Two overlay images of 3 different targets (HLA-G, HLA-H and Ki67 on the left and CD4, PDL1 and Ki67 on the right). (C) individual images of the different targets. Acquisition was performed on the rapifleX at 20 µm of spatial resolution.
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Supplementary Figure 8. 2-plex MALDI IHC on breast cancer tumoroids. Anti-Ki67 and -Actine primary antibodies were tagged using T2 and T10, respectively and used to perform IHC from tumoroids of a luminal breast cancer. Images were acquired on the rapifleX MALDI-TOF at 10 µm spatial resolution. 
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Supplementary Figure 9. 5-plex MALDI IHC from glioblastoma comparison with commercial solution. MALD IHC experiments were performed using tagged antibodies directed against GFAP, PDL-1, Ki67, CD8 and CD4. The images were compared to the same experiments run on a mirror tissue section using the or HiPLEX probes from AmberGen. For each probe the left panel presents a zoom around the MS reporter signal and on the right the reconstructed images. Images were acquired using a timsTOF flex at 20 µm spatial resolution.
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Supplementary Figure 10. 44-plex MALDI IHC experiments in five consecutive cycles. For each cycle after MALDI-IHC, the matrix was removed and the tissue was subjected to a photocleavage step to inactivate the remaining probes, allowing a new cycle to be initiated. Each panel presents the MALDI images acquired across the successive cycles; the fifth cycle contains the remaining markers. Images were acquired on a RapifleX MALDI-TOF at 20 µm spatial resolution.
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Supplementary Figure 11. Control the 44-plex MALDI IHC experiments in 5 consecutive cycles. MALDI-MS images of the 10 MS reporters (T1-T10) between cycle 1 and cycle 2 after the MALDI matrix has been removed from the tissues, and subsequent photocleavage. The matrix is reapplied to the tissues for imaging. These controls demonstrate that no signal is observed for the MS reporter before a new cycle begins.
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Supplementary Figure 12. Evaluation of the Tagged aptamer probes. Tagged anti-IL-10 aptamer was obtained by elongation of a U tail on which the T5 tag was clicked. This aptamer was used in an assay equivalent to a direct ELISA using IL-10 as antigen. The MALDI-TOF MS spectra show that the MS reporter signal at m/z 231.15 is only observed when both the antigen and the aptamer are present and not observed in the control (either no antigen (blue spectra) or no aptamer (green spectra) demonstrating the specificity of the detected signal. 
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Supplementary Figure 13. 4-plex aptamer MALDI-IHC from FF rat brain section. Four aptamers targeting a-synuclein, IL-10, N-cadherin and IL-6 were tagged and used in IHC-like experiments on a breast cancer tissue section. The antibody-based Ki67 image is shown as a previously acquired spatial reference. Images were acquired on a RapifleX instrument at a spatial resolution of 20 µm.
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Supplementary Figure 14. 9-plex aptamer MALDI-IHC from FFPE breast cancer tissue. Eight aptamers targeting IFN-γ, VEGF, TROP2, PDGF, MMP7, CLN2, HGF, and CLN3 were tagged and used in IHC-like experiments on a breast cancer tissue section. The antibody-based Ki67 image is shown as a previously acquired spatial reference. Blue outlines indicate aptamer-based images and white outlines indicate the matched reaction-mixture-only control. Images were acquired on a timsTOF fleX instrument at a spatial resolution of 20 µm.
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Supplementary Figure 15. 5-plex RNA MALDI-ISH on rat brain tissue. Five different RNA probes, including one miRNA (miR181c), three RNAs (GAPDH, Gad1, Lhx8), and one lncRNA (Chat), were tagged using the U-tail approach and used to perform ISH. The left and right panels present the antisense and sense probes, respectively. For miR181c, GAPDH, Gad1, and Lhx8, the antisense probe provides the specific signal, and the sense probe serves as the negative control. For the lncRNA Chat, the signal is observed with the probe labeled “sense” in this panel set, consistent with the transcript orientation used for probe naming, whereas the counterpart probe serves as the control. The bottom panel presents the lncRNA Chat, miR181c, and GAPDH overlay on the same image for the antisense-related set (GAPDH, mi181c, left) and the sense-related set (Chat, right). The images were acquired on a timsTOF fleX instrument at a spatial resolution of 20 µm.
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Supplementary Figure 16. 2-plex MALDI IHC mixed panel lectin and antibody. The lectine Concanavalin A and the anti-GFAP antibody were tagged with T6 and T10 respectively and used for MALDI IHC. The Concanavalin A targets α-mannosyl and α-glucosyl residues in glycoproteins. The images were acquired on a RapifleX instrument at a spatial resolution of 20 µm.


[image: ]Supplementary Figure 17. Per-cycle marker overlay images and annotated co-localization table for the 44-plex MALDI-IHC TNBC dataset. (A) Full-tissue RGB marker overlay images for each of the five acquisition cycles. Each image represents the RGB composite of all markers acquired within that cycle, enabling visual assessment of the spatial distribution of the functional marker groups across the tissue. The complete marker composition of each cycle is provided in Supplementary Data 1. (B) Annotated table of the top 12 spatially co-localized immune pathway pairs (ρ ≥ 0.846), ranked by Spearman correlation coefficient. For each pair, the ρ value and a concise biological interpretation are provided. The four highest co-localized pairs are pro-immune co-stimulatory axes: ICOS×CD28 (ρ = 0.937), GiTr×GiTrL (ρ = 0.934), 4-1BBL×CD137/4-1BB (ρ = 0.931), and OX40×OX40L (ρ = 0.927). Immunosuppressive pairs include FoxP3×PD-L1 (ρ = 0.892), reflecting a double immunosuppression layer, and NKG2A×HLA-E (ρ = 0.846), indicating tumour-mediated NK cell inhibition. Mixed exhaustion pairs include CD8×PD-1 (ρ = 0.866), CD8×Tim-3 (ρ = 0.864), and PD-1×Tim-3 (ρ = 0.858), collectively indicating a partially to terminally exhausted cytotoxic T-cell infiltrate.
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Supplementary Figure 18. Nano-DESI MSI IHC. (A) Single-plex MSI of GFAP target (T6) via nano-DESI MSI on a sagittal rat brain section. The spatial distribution of the signal confirms the efficient cleavage of the acid-sensitive carbamate linkage and the specificity of the antibody probe. (B) 2-plex MSI with simultaneous mapping of GFAP (T6) and protein kinase C beta (PKC-β via T5) on a horizontal rat brain section. Ion images are TIC normalized, and the color bars are scaled to 99% of maximum signal.
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Supplementary Figure 19. Clickable Tags for SpiderMass technology. SpiderMass MS spectra of the Tags in the positive ion mode after the UV photocleavage for a mix of the Tags (T2, T5, T6, T7, T8). Acquisition was performed on the SpiderMass prototype 
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Data Fie Name 2:/ 300/ data/ BIOC/ nmr/ Nov04-2025-
BIOC/ 1/ fid
Tt Nov04-2025-BIOC. 1.fid ~
Comment VR3096 - D20 3
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Tenperature 300.0
Pulse Sequence 2630
Experinent D
Number of Scans 16
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!
N
W \?H
s
7
2 NH
\i/m 4 5
. I
/
o” o
L 2
we” on, 1
% |
-
Isopropyl argininate i Jit
'HNMR (300 MHz, D;0) 5 5.15 (pd, / = 6.1, 1.3 Hz, 1H, 11), 416 - P [
(1,7 =63, 1.2 Hz, 1H,2), 329 (t,./ = 6.7 Hz, 2H, 5), 2.15 - 1.93 (m, g 28 8 5805
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Data File Name

Title
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Solvent
Temperature
Pulse Sequence
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2:/ 300/ data/ BIOC/ nm/ Nov04-2025-
BIOC/ 6/ fid
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300.0
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MOD

2048

Tsopropyl argininate

NMR (75 MHz, D,0) 5 169.48 (1), 72.47 (11), 5272 (2), 40.34
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Parameter Value RS IIAAREsRLLI00aaBRnRLERYEERRRINNRRERASREEITLSG | .
1 Data Fil Name C:/ Usersy cralf/ Desktop/ Tagmass/ RMN/ S
Spectre important publ/ Alexandre Lot
Spectre/ Sep12-2023-BI0C/ 1/ pdatal 1/ R
i
2 Ttie 5ep12-2023-BI0C F75010®
3 Conment AGAO ButanylArg
Proton_NS8 MeOD {C:\ DATA_RMN} N
BIOC 58 00,
4 Origin Bruker BioSpin GmbH 6.5x10°
5 Owner nnw
6 Stte Fe.0x10°
7 Spectrometer spect
8 Author F-5.5x107
9 Solvent MeOD
5.0x10°
e 4510
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| o
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|
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'HNMR (300 MHz McOD)§ 432 (1, / = 6.6 Hz 2H), 4.14 (1, J = 50x10°
64 Hz, 1H), 331 (1,7~ 6.8 Hz, 2H), 2.13 - 191 (m, 2H), 191 - 165 J‘
(. 4H), 1.5~ 140 (m. 2H), 101 (1,/ = 7.3 Hz, 3H). L J Lo
vy oy L .
28 8 EREET e
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Parameter Value
1 Data File Name C:/ Users/ cralff Desktop/ Tagmass/ RMN/
Spectre important publi/ Alexandre
Spectre/ Sep12-2023-BIOC/ 4/ pdatal 1/
1ir
2 Title Sep12-2023-BIOC
3 Comment AGAO ButanylArg
C13APT_NS128 MeOD {C:\ DATA_RMN}
BIOC 58
4 Origin Bruker BioSpin GrbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent MeOD
Ny
!
w” \?H
.,
|
~ N
|
S
B
|
“a

Butanyl argininate

VCNMR (75 Mz MeOD) § 16895, 66.10,40.31,30.22, 27.37,
24.38, 18.67.
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Parameter Value
1 Data Fie Name C:/ Users/ cralf/ Desktop/ Tagmass/ RMN/
Spectre important publy/ Alexandre
Spectre/ Sep12-2023-BIOC/ 7/ pdata/ 1/
ir
2 Tl Sep12-2023-B10C
3 Comment AGa21soanyl
Proton_NS8 MeOD {C:\ DATA_RMN}
BIOC 59
4 Orign Bruker BioSpin GribH
5 Owner e
6 ste
7 Spectrometer spect
8 Author
9 Solvent MeOD
"
H:‘/ \r‘Ju
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|
N
|
3/ \0'
L\u
!
[

Isoamyl argininate

'H NMR (300 MHz, McOD) & 4.34 (1, J = 6.8 Hz. 2H), 4.13 (1, / =
6.5 Hz, 1H), 331 (1, = 7.2 Hz, 2H), 2.02 (dddd, J = 143, 13.4, 69,
4.5 Hz, 2H), 1.92 - 1.80 (m. 1H), 181~ 170 (m, 2H), L.69 - 1.60 (m,
2H), 099 (d. J = 6.4 Hz, 6H).
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1 Data Fie Name C:/ Users/ cralf/ Desktop/ Tagmass/ RMN/
Spectre important publy/ Alexandre
Spectre/ Sep12-2023-BI0C/ 10/ pdata/
i
2 Ttie Sep12-2023-BI0C
3 Comment AGa21soany!
CL3APT_NS128 MeOD {C:\ DATA_RMN}
BIOC 59
4 orign Bruker BioSpin GrbH
5 Owner nmr
6 Ste
7 Spectrometer spect
8 Author
9 Solvent MeOD
"
H:‘/ \"JN
~
|
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|
o
h\M
!
e o

Isoamyl argininate

VCNMR (75 MIT7, MeOD) 8 168.95, 157.30, 64.87, 40.32, 36,88,
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Parameter

Data Fiie Name
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Comment

4 orign
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6 Ste

7 Spectrometer
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'HNMR (300 MHz, McOD) 5 6.02 (ddt..
549 5.27 (m, 2H), 4.78 (d, ] =
329(1,J=69 Hz, 2H), 2.14
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Comment

4 orign
5 Owner

6 Ste

7 Spectrometer
8 Author
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C:/ Users/ Alexandre/ Desktop/ RMN
publication site/ Feb02-2026-BIOC/ 6/
pdata/ 1/ 1r

Feb02-2026-BI0C

Arg Allyl 13C

— 16862

Bruker BioSpin GrbH
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1 Data Fie Name C:/ Users/ Alexandre/ Desktop/ RMN |
publication suite/ Feb06-2026-BIOC/ 7/
pdata/ 1/ 1r
2 Tt Feb06-2026-BI0C p
3 Comment AG Arg ethyl NIS 1H 40530,
4 origin Bruker BioSpin GrbH
5 Owner e
G Fasxio®
7 Spectrometer spect
8 Author
9 Solvent MeOD F3.0x10°
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25x10°
Fa0x10°
1.5x10°
|
13
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8
s . |
Ethyl-(guanidineimino-'*N;) arginate " [
7
'H NMR (300 MHz McOD) § 434 (q,/ = 7.1 Hz, 2H), 4.10 (1. / =
64 Hz, 1H),3.63 (.. = 7.0 Hz, 1H), 332 3.23 (m, 2H), 2.12 - 189 MJ
(m.2H), 1.90 ~ 163 (m. 2H), 135 (t,/= 7.1 Hz. 3H), 120 (1, /= 7.0 (- .
Hz, 1H).
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Parameter Value g 8 Som = g |
g § d#n [ § Rae .
1 Data Fie Name C:/ Users/ Alexandre/ Desktop/ RMN T b i 5 4510
publication suite/ Feb06-2026-BIOC/ 8/ i I
pdata/ 1/ 1r
2 Tt Feb06-2026-BI0C "
3 Comment AG Arg ethyl N15 13C A0
4 origin Bruker BioSpin GrbH
5 Owner nmr 35%10°
6 Ste
7 Spectrometer spect
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9 Sovent MeOD
25x10°
20x10°
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6
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13
‘ ! Lox10®
9 5.0x10"
2
|
|
b A : y 00
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27322431
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Parameter Value QN gL N nANEEeLCaaRRh R R8T ONEBRRARAINDATRERS
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1 Data File Name C:/ Users/ Alexandre/ Desktop/ RMN
publication suite/ Feb06-2026-BIOC/ 12/ "
pdata/ 1/ 1r [SES
2 Title Feb06-2026-BIOC
3 Comment AG Isopropyl N15 1H et
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i F9.0x10”
"y,
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Data Fiie Name
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Comment

4 orign
5 Owner

6 Ste

7 Spectrometer
8 Author

9

Solvent
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C:/ Users/ Alexandre/ Desktop/ RMN
publication site/ Feb06-2026-BI0C/ 13/
pdata/ 1/ 1r

Feb06-2026-BI0C

AG Isopropyl N15 13C

Bruker BioSpin GrbH
e

spect

MeOD

Tsopropyl-(guanidineimino-"*N;) arginate

VCNMR (75 MI17, MeOD) 8 168.37, 47.32, 47.03,46.75, 40.29,

27.36, 2432
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Parameter Value

1 Data Fie Name C:/ Users/ Alexandre/ Desktop/ RMN
publication suite/ Feb03-2026-BIOC/ 6/
pdata/ 1/ 1r

2 Tt Fen03-2026-B10C

3 Comment Arg butany| NI5 1H

4 orign Bruker BioSpin GibH

5 Owner nmr
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7 Spectrometer spect

8 Author

9 Solvent MeOD

Butanyl-(guanidincimino-"*N;) arginate

'HNMR (300 MHz, McOD) 5 4.29 (1, J = 6.6 Hz. 2H), 4.1 (1, /=

6.4 Hz, 1H),3.29 (1,7~ 6.9 Hz, 2H), 2.1 - 189 (m, 2H), 181 (ddd,

J=129, 100,62 Hz, 2H), 175 - 165 (m, 3H), 145 (dq, /= 145,
7.3 Hz, 2H), 099 (t.J = 74 Hz. 3H).
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8 Author
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C:/ Users/ Alexandre/ Desktop/ RMN
publication site/ Feb03-2026-BI0C/ 7/
pdata/ 1/ 1r

Feb03-2026-BI0C

Arg butanyl N15 13C

Bruker BioSpin GrbH
e

spect

MeOD

Butanyl-(guanidincimino-"*N;) arginate

"'C NMR (75 MHz, McOD) 8 169.00, 66.07, 52.26, 40.31,30.21,

27.41,24.38, 18.66, 12.56.
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Parameter Value 88
L9
1 Data File Name C:/ Users/ Alexandre/ Desktop/ RMN o~ © E E
publication suite/ Feb20-2026-BIOC/ 16/ ~ 2@ NN I-HZ—=HcaNgvdYevdoogbooninh S ARRSRANNAYREITAR TSI AARREE83ENT L 2.4x107
pdata/ 1/ 1r WWNWQ
2 Title Feb20-2026-BIOC
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(-2.2x10
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Parameter Value 3 3% 2 R 8 $S8RBNnY omNegNE
] <o < 5 o
1 Data File Name C:/ Users/ Alexandre/ Desktop/ RMN Q e 2 2 a RRR333Z3 SANARKY t-3.0x10°
publication suite/ Feb20-2026-BIOC/ 18/ \/ [ | e NI =
pdata/ 1/ 1r
2 Title Feb20-2026-BIOC [
3 Comment Arg Me PC tube 10 13C
4 Origin Bruker BioSpin GmbH |2.5x108
5 Owner nmr
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7 Spectrometer spect
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l L
Z
T i i
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(ddt, J= 9.6, 6.6, 3.4 Hz, 2H), 1.50 (t, J = 6.0 Hz, 3H).
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r
2 Title Feb16-2026-BIOC ~
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4 Origin Bruker BioSpin GmbH 40x10"
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publication suite/ Feb20-2026-BIOC/ 6/ pdata/ [
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3 Comment Arg MeD PC 1H 2.20x10°
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Data File Name.
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Soivent
Temperature
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Relaxation Delay
Pulse Width

Value
'Z_jamluxlnmclnm/m+ms-mqv
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'HNMR (300 MHz, D,0) 5 7.67 (s, 1H, 23), 7.30 - 7.06 (m,
1H, 26), 6.26 - 6.15 (m, 1H, 19), 5.09 - 4.85 (m, 1H, 13), 4.16
(t,J=6.4 Hz, 2H, 30), 4.13 - 4.03 (m, 1H, 8), 4.02 (5, 3H,
28),3.74 - 3.55 (m, 12H, 37, 39, 40, 42, 43, 45), 3.50 - 3.45
(m, 2H, 46), 3.40 (t, J = 5.4 Hz, 2H, 36), 3.20 (dt, /=21.0,6.8
Hz,2H, 5),2.47 (t, /=73 Hz, 2H, 32), 2.14 (q, J= 6.5 Hz,
2H, 31), 1.97 - 1.74 (m, 2H, 7), 1.73 - 1.52 (m, 2H, 6), 1.63
(d,J=6.5 Hz, 3H, 20), 1.29 - 0.95 (m, 6H, 14, 15).
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Tite Nov14-2025-BIOC.10.id W [ N e e
‘Comment: 'VR3098 F4-6 - D20
Solvent D20
“Temperature 300.0
Pulse Sequence jmod
Experiment IMoD
Number of Scans 2048
Relaxation Delay 2.0000
Pulse Width 10.0000
‘Spectrometer Frequency 75.48
Nucleus 13C

Ny

37,39,40,42,43,45 46
1

C NMR (75 MHz, D,0) 5 175.74 (33), 173.35 (9), 153.68
(25), 146.58 (22), 139.58 (24), 133.89 (21), 108.83 (23),
108.44 (26), 70.80 (13), 70.47 (19), 69.63 (30), 69.61 — 69.17
(m, 37,39, 40, 42, 43, 45), 56.28 (28), 54.11 (8), 50.16 (46),
40.38 (5), 39.01 (36), 32.31 (32), 27.80 (7), 24.55 (31), 24.51
(6),20.74 (6), 20.48(20) .
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Parameter Value
Data File Name C:/ Users/ Alexa/ OneDrive/ Desktop/ RMN
publication suite/ Feb27-2026-BIOC/ 15/ pdata/
1/ 1r
Title Feb27-2026-BIOC.15.1.1r
Comment AG Butanyl PC Purif 1H
Origin Bruker BioSpin GmbH
Owner nmr
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Instrument spect
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Temperature 300.0
Pulse Sequence 2930
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'H NMR (300 MHz, MeOD) & 7.52 (d, J = 6.6 Hz, 111, 21),
7.10 (d, J= 5.8 Hz, 1H, 24), 6.17 (q, J = 6.3 Hz, 1H, 17),
4.08-3.92 (m, SH, 8, 13, 28), 3.88 (d, J = 14.3 Hz, 3H, 26),
3.58—3.41 (m, 12H, 35, 37, 38, 40, 41, 43), 3.27 (dd, J =
8.0, 4.0 Hz, 5H, 34, 44), 3.14 - 3.01 (m, 21, 5), 2.32 (t. J =
7.3 Hz, 2H, 30), 2.02 (d, J = 6.8 Hz, 2H, 29), 1.86 — 1.53 (m,
4H, 6,7), 1.50 (t, J = 5.9 Hz, 4H, 45, 46), 1.25 (t, J = 7.3 Hz,
4H, 18), 0.80 (dt, J=20.7, 7.4 Hz, 3H, 47).
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Data File Name C:/ Users/ Alexa/ OneDrive/ Desktop/ RMN
publication suite/ Feb27-2026-BIOC/ 17/ pdata/
1/ 1r

Title Feb27-2026-BIOC.17.1.1r

Comment AG Butanyl PC Purif 13C
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Instrument spect

Author

Solvent MeOD

Temperature 300.0

Pulse Sequence jmod

Experiment JMOD

N,
|
H\/Z\SAH 0‘9 »
' | II.
~.

N o o = > o = o
oINS TINOIN SININ O AN

5

0.
’\f/fn'\l i/../,\‘l/“\z/’\ o
|
AN, "M "

2 g

N3-PC-ArgOButanyl

13C NMR (75 MHz, MeOD) § 176.03 (31), 174.29 (9),
156.42 (23), 156.23 (2), 149.41+149.30 (22), 141.44 (20),
135.98+135.40 (19), 110.84 (21), 109.98 (24), 72.26,
72.22,72.12, 71.90, 71.71, 71.18 (35, 37, 38, 40, 41, 43),
70.98 (17), 66.87+66.78 (13), 57.57 (26), 55.52 (8), 52.40
(44), 42.44 (5), 41.06 (34), 32.36 (30), 30.28 (45), 27.07
(6), 22.98 (47), 20.66 (46).
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1 Data File Name C:/ Users/ Alexa/ OneDrive/ Desktop/ RMN
publication suite/ Feb27-2026-BIOC/ 9/ pdata/
1/ 1r
2 Title Feb27-2026-BIOC.9.1.1r
3 Comment AG IsoAmyl PC Purif 1H
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Instrument spect
8 Author
9 Solvent MeOD
10 Temperature 300.0
11 Pulse Sequence 2930
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'H NMR (300 MHz, MeOD) § 7.53 (d, J = 6.6 Hz, 1H), 7.12
(d,J=6.0 Hz, 1H), 6.18 (q, J= 6.4 Hz, 1H), 4.07 (td, J= 6.7,
1.8 Hz, 1H), 4.00 (t, J= 6.1 Hz, 4H), 3.89 (d, J=13.4 Hz,
3H), 3.57 - 3.42 (m, 12H), 3.27 (q, J= 4.2, 3.2 Hz, 4H), 3.22
(b, J= 1.6 Hz, 4H), 3.09 (dt, J= 16.6, 6.9 Hz, 2H), 2.33 (t, J =
7.3 Hz, 2H), 2.02 (p, J = 6.7 Hz, 2H), 1.88 — 1.55 (m, 4H),
1.51(dd, J= 6.4, 5.2 Hz, 4H), 1.48 — 1.17 (m, 3H), 0.89 —
0.71 (m, 6H).
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4 Origin Bruker BioSpin GmbH
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Data File Name C:/ Users/ Alexandre/ Desktop/ Mar27-2026- L1.3x10°
BIOC/ 23/ pdata/ 1/ 1r :
Title Mar27-2026-BIOC
Comment AG allyl pc tube 8 1H
F1.2x10°
Origin Bruker BioSpin GmbH
Owner nmr R,
Site 35",37",38",40",41",43 L ixi0
Spectrometer spect |
Author
Solvent MeOD o
Temperature 300.0 [1.0x10
Pulse Sequence 2930
Number of Scans 64
Receiver Gain 101 9.0x10
Relaxation Delay 1.0000
Pulse Width 15.0000
Acquisition Time 53084 (-8.0x10”
7.0x107
e ot o F-6.0x10
| Il, A
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B F2.0x107
H NMR (300 MHz, MeOD) 6 7.53 (d, /= 6.9 Hz, 1H, 24), |
7.11(d,J=1.9 Hz, 1H, 21), 6.18 (qd, J= 6.4, 2.7 Hz, 1H, 2
17), 5.78 (dddt, J=26.6, 17.3,10.9, 5.6 Hz, 1H, 45), 5.28 — 17 L1.0x10
5.02 (m, 2H, 46), 4.55 — 4.43 (m, 2H, 13), 4.06 (dd, J=9.0, 45 .
4.6 Hz, 1H, 8), 4.00 (t, J= 6.3 Hz, 2H, 28),3.89 (d, /=9.4
Hz, 3H, 26), 3.59 — 3.48 (m, 12H, 35, 37, 38, 40, 41, 43), Lm Lo.o
3.27 (td, J=5.7,3.7 Hz, 4H, 34, 44), 3.15 - 3.03 (m, 2H, 5), !
2.33(dd, J=17.9, 6.8 Hz, 2H, 30), 2.09 — 1.96 (m, 2H, 29), o i B - o ) R ]
1.90 — 1.53 (m, 4H, 6, 7), 1.51 (dd, J= 6.4, 4.7 Hz, 3H, 18). 3 g = 2 = gggg%ggg N8R ] L 5
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Data File Name C:/ Users/ Alexandre/ Desktop/ Mar27-2026- ERRDCES SN aTNaAs NNEEsS
BIOC/ 26/ pdata/ 1/ 1r SRER2Z2D22DIIA2CCD D088 R
Title Mar27-2026-BIOC XM\ \\ \//
Comment AG allyl pc tube 8 C13
Origin Bruker BioSpin GmbH
Owner nmr
Site
Spectrometer spect
Author
Solvent MeOD
Temperature 300.0
Pulse Sequence jmod
Number of Scans 4096
Receiver Gain 203
Relaxation Delay 2.0000
Pulse Width 10.0000
Acquisition Time 1.8175
.
NH,
|
HN/Z\QH o o
Cod Il A,
\i O/P,\zu/\/g\u/ﬁ\u/‘\N(“\“/g\n/“\o/w\"/3\”/“\/”‘5‘ =
a i ] B H P
NS
] 25
NG n
b e
||:1\‘i
I N3-PC-ArgOAllyl

H,
&

13C NMR (75 MHz, MeOD) 5 174.01 (9), 171.80+171.69 (31),
157.25 (2), 156.43+156.28 (14) , 154.42+154.21 (23),
147.37+147.26 (22), 139.78 (20), 133.98 (19), 131.86 (45),
117.39+117.29 (46), 108.85+108.79 (21), 108.23+107.91 (24),
70.24, 70.19-69,02 (35, 37, 38, 40, 41, 43), 68.80 (17), 68.36,
68.33, 65.48+65.40 (13), 55.60+55.52 (26), 53.49+53.43 (8),
50.37 (44), 40.43+40.39 (5), 39.03 (34), 32.03+32.00 (28),
28.41 (6), 28.26 (7), 25.01 (29), 20.48 (18).
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1Data File Name C:/ Users/ Alexandre/ Desktop/ RMN publication suite/
Feb10-2026-BIOC/ 1/ pdata/ 1/ 1r

2Title Feb10-2026-BIOC
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40rigin Bruker BioSpin GmbH
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'H NMR (300 MHz, MeOD) & 7.52 (d, J = 7.4 Hz, 1H), 7.10
(d,J=3.8 Hz, 1H), 6.17 (dd, J= 6.4, 2.9 Hz, 1H), 4.10 (d, J =
7.1 Hz, 1H), 3.99 (t, J = 6.0 Hz, 4H), 3.88 (d, J=13.3 Hz,
3H), 3.58 — 3.47 (m, 11H), 3.4 (td, J=5.6, 1.2 Hz, 2H), 327
(dd, J=17.4, 3.4 Hz, 4H), 3.07 (dt, /= 18.8, 6.8 Hz, 2H), 2.32
(dd, J=17.9, 6.8 Hz, 2H), 2.06 (s, 4H), 2.04 — 1.95 (m, 2H),
1.90 — 1.65 (m, 1H), 1.66 — 1.54 (m, 2H), 1.51 (t, J=6.1 Hz,
4H), 1.11 (dt, J=22.9, 7.1 Hz, 3H).
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1 Data File Name C:/ Users/ Alexandre/ Desktop/ RMN g o8 a RRRE33 833 X i LANNRIKL
publication suite/ Feb13-2026-BI0C/ 1/ pdata/ \/ [/ | ) TN N Y
1/ 1r
2 Title Feb13-2026-BIOC
3 Comment AG Arginine ethyl N15 C13
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
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Parameter Value
Data File Name D:/ Feb27-2026-BIOC/ 20/ pdata/ 1/ 1r
Title Feb27-2026-BIOC
Comment AG Isopropyl N15 PC Purif 1H
Origin Bruker BioSpin GmbH
Owner nmr
Site
Spectrometer spect
Author
Solvent MeOD
Temperature 300.0
Pulse Sequence 2930
Number of Scans 64
Receiver Gain 128
Relaxation Delay 1.0000
Pulse Width 15.0000
Acquisition Time 5.3084
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'H NMR (300 MHz, MeOD) 5 7.53 (d, J = 6.0 Hz, 1H,
21),7.12 (d, J=4.3 Hz, 1H, 24), 6.18 (tt, J= 6.5, 3.2 Hz,
1H, 17), 4.97 - 4.78 (m, 1H, 13), 4.06 — 3.93 (m, 3H, 8,
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18), 1.18 — 1.00 (m, 6H, 45, 46).
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Parameter value G293 SRSARARLEN £388noopeneaNRanoERIonTSeRa5aNS
Data File Name D:/ Feb27-2026-BI0C/ 23/ pdata/ 1/ 1r RRR SEARSSAARR 888805 csnassdannnloocanngsncaas
Title Feb27-2026-B10C PR LA A U MENRENNNNN
Comment AG Isopropyl N15 PC Purif 13C NSV e v N e— [ 2.5x10°
Origin Bruker BioSpin GmbH
Owner nmr
Site
Spectrometer spect
Author 2.0x10°
.0x
Solvent MeOD
Temperature 300.0
Pulse Sequence jmod
Number of Scans 4096
Receiver Gain 203
Relaxation Delay 2.0000
Pulse Width 10.0000 f-1.5x10°
Acquisition Time 1.8175
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