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Post-Translational Succination Reshapes SUMO1 Unfolding Pathways
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SUMOylation is a post-translational modification (PTM) in which Small Ubiquitin-like Modifier (SUMO) proteins are clIMS-MS experiments were performed using a

covalently attached to target proteins, regulating numerous cellular processes across more than a thousand Waters Select Series cyclic. SUMO1/2SC-SUMO1 ”Z —

substrates. [1] Succination is another PTM where fumarate, accumulating under metabolic dysregulation, solutions (5 pM, ~11 kDa) in 50 mM ammonium

irreversibly modifies cysteine residues to form 2-(succino)cysteine (2SC) (Figure 1). [2] SUMO1 contains a acetate were analyzed by nano ESI+. "WCCS,5H.

reactive cysteine and can therefore values were obtained using polymer calibration on a m/z Activation S;;?f,‘ife"dd

be succinated, potentially / OM' \\\‘\\\ 2\ Waters Synapt G2-Si and Waters Select Series selection forcl for CIU? l

impairing  its  SUMOylation HS ) ol ° \\‘/;?\\\\ o Cyclic IMS. [4,5] CIU" uses a trap CV ramp to unfold — N

function and contributing to R\Nj\’(R' . ONO' . R\Nj\”/R' /:/ff (2 | selected ions, while ClU? applies a second activation k *# : : - "3

diseases. While SUMO1 diethyl " ° 0 | " 0 HAYY step after IMS-based conformer selection in the | J

(DE) succination has been shown k cysteine rumarate > (suceinojeysteine (256) j -7 Xl cIMS. Figure 2: Cyclic IMS apparatus for CIU? Figure adapted from ref [7].

to induce structural changes in MD simulations were performed on SUMO1 (PDB 1A5R) with AMBER (ff19SB/GAFF2/OPC), including 500 ns in

solution, these effects are lost in / ~ solution followed by 500 ns in the gas phase, repeated with thermostat temperature ranging from 300 to 900 K.
o ‘—Q\;'\. \ [] [ (] [} [
the gas phase due to compaction. [3] —— Final 500 MD conformations were analyzed with Collidoscope (Trajectory Method) to calculate ™MCCS,,,. [6]
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Figure 3: ESI(+) MS of the SUMO1 1:1000 DEF reaction in 50 mM AA after 24ours at 37 °C. Red labels correspond to SUMO1 and S 1400 - = |
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é ' 2 é =t ions. 300 to 900 K evolution (final 250 ns of the in-vacuo evolution (300-900 K, 25 K steps) from final 250 ns of in-
o 30 ”\ ¢ > 2 o 39 1440 Az =1, 6+ g MD). Theoretical & experimental CCS distributions are vacuo MD simulations (n = 3) for SUMO1 & 2SC-SUMO1
§ 1420 A° =1,°* < E B S presented at trap CV corresponding to the CIU, value. (6+, R?=0.99). F1 and F2 denote the two main features.
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Figure 4: CIU experiments of the SUMO1/2SC-SUMO1 6+ ions, Fingerprints are presented as a zoom on the unfolding region (0 to 50 V). N, | 1150 1200 1250 1300 1350 1400 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800
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Figure 5: cIMS sequence in CIU? experiments for 1,5* (A) and 1,5* (C): 1 Inject, 2 Separate, 3 Eject, 4 Eject to prestore( conformation), 5
Hold and eject, 6 Reinject from prestore (RV yields U, red), 7 Eject and acquire. (B) CIU? fingerprints of the 1.°* (8#-33 ms) conformer of
SUMO1 and 2SC-SUMO1. (D) CIU?fingerprints of the 1,°* (34—37 ms) conformer of SUMO1 and 23CsSUMO1.
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Conclusions: References: Acknowledgments:
Post-translational succination reshapes the gas-phase unfolding landscape of SUMO1 by altering [ Melchior et al. (2007) Nat. Rev. Mol. Cell Biol., 8 (12). The S°MOs and CMN labs are grateful to the FNRS for
- T o : - s - [2] Frezza et al. (2024) Trends Biochem Sci., 49 (9). continuing support. Q. D. is a FNRS research fellow. T.R
unfolding pathways and stabilizing specific intermediate states, despite minimal changes in global [3] Groignet et al. (2025) ACS Pharmacol. Transl. Sci., 8 (8). anks the FRIA for his PhD LG, thanks the
Cee e s . . . g anks the or his Ph.D. grant. L.G. thanks the
stability indicators. CIU? and MD reveal that this effect arises from selective stabilization of a [4] Duez et al. (2017) J. Am. Soc. Mass Spectrom., 28 (11). | J | |
_ _ , _ , _ . . _ _ . [5] Duez et al. (2026) Chemrxiv. UMONS for his Ph.D. grant and the Belgian society for
compact intermediate via non-native charge—dipole interactions, supporting a kinetic-routing [6] Prell et al. (2017) J. Am. Soc. Mass Spectrom., 28 (4). mass spectrometry (BSMS) for IMSC 2026 grant. J.C. is an

[7] Makey et al. (2024) Anal. Chem., 96 (15).
[8] Eldrid et al. (2021) J. Am. Soc. Mass Spectrom., 32. employee of UCB and may hold company shares.

model where PTMs bias conformational pathways rather than overall stability.
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