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1) Purr_)_ose: _Comblnatlon of_lon _moblllty ar_ld capillary electroph(_)resns t(_echnlques to perform the separation and characterization of peptides Model Synthetic peptide (3161.49 Da): Apamin (2025.88 Da) : Conotoxin (1301.46 Da) :
bearing 2 intramolecular disulfide bonds in the gas phase and in solution
2) Methods: Traveling-wave ion mobility spectrometry (TWIMS) and capillary zone electrophoresis coupled with mass spectrometry (CZE- 1 2 7 11 — .
MS) for the experimental approach. Combination of molecular mechanics and protonation prediction for the theoretical approach. [ Non optimized folding for each ]
3) Results: Gameeweemoe disulfide connectivity
- Partial but sufficient separation was obtained by TWIMS depending on the studied charge state Molecular Mechanics
- Basellng separat_lons were obtained using CZE-MS on _aII s_:tudled _peptldes, sometlmes_ after a bacl_<g_round electr_olyte_ pH optlm_lzatlon SH SH SH SH AMBER in vacuo
- Theoretical predictions were used to calculate the precise in solution net charge, allowing the prediction of the migration behaviors of Structure optimization
the different disulfide isomers in solution and in the gas phase for the different charge states
* indicates a terminal amidation .
I N t ro d u Ctl on SH 1) Conotoxin a (synthetic) : Cys; — Cys, / Cys, — Cysy, [ Optimized geometry for ] CCS calculation
_ _ each disulfide connectivity | |mos N
- _ _ — — — — _ _ . - 1) ModBea (synthetic) : Cys, — Cys;5/ Cys,, — Cysy 1) ApaBea (synthetic) : Cys, — Cysz/ Cysy; — Cys,s 2) Conotoxin x (natural) :  Cys; — Cys,, / Cys, — Cys, PA/TM/EHSS
Oxidation of cysteines leading to disulfide bond formation is an important biological process implied in peptide/protein folding. Disulfide bonds _ X
are post-translational modifications (PTMs) involved in specific folding formation by providing the biologically active conformation of numerous 2) ModGlo (synthetic) : Cys, — Cys,, / Cys 5 — Cysy; 2) Apamin (natural) :  Cys; — Cys,; / Cys; — Cys;5 NB: The last possible disulfide connectivity was not . CE: y, estimation from structure and charge state !
peptides and proteins. Associated with other structuring phenomena, disulfide bridges allow the folded species to efficiently act on their _ _ _ _ synthesized due to the vicinal disulfide bond between optimization
biological targets®. The characterization of the disulfide bond connectivity is still an analytical challenge for such structured peptides/proteins, 3) ModRib (synthetic) : Cys; — Cys,; / Cys;s — Cysy, 3) ApaRib (synthetic) : Cys; — Cys;5/ Cys; — Cysy; Cys, and Cys, e e LT TP et e b e T PR EE L R PP E TP S g
espe_cially when the relgtive amount of sample is _Ii_mited. The purpose of t_his study is to compare and develop new an_d fas_t in_solution ) Charge state Non optimized folding
(Capillary Electrophoresis) and gas phase (lon Mobility Spectrometry) strategies coupled to Mass Spectrometry to characterize disulfide bond ||\/|-|\/|S ||\/|-|\/|S ||\/|-|\/|S distribution evaluation for each disulfide
connectivities. Finally, theoretical calculations were undertaken to predict the migration behaviors in both the gas phase and in solution. peptidesati I p a1 from "linear structure” connectivity
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_ _ _ N C - g 50: (1) : RMT = 0.47468 — ApaRib (C,-C,/C,-C,) 875 (1) RMT =1.01185 — x conotoxin « CZE-MS yields structural information about conformations in solution
CE: CESI 8000 (Sciex Separation) operating at +30kV on a bare fused silica 3 Glufib (ref) . = _ _ _ while IM-MS yields structural information in the gas phase
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