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Oxidative organic, aqueous or regioselective folding, what is the
best strategy to unlock the potential of Conotoxins ?
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Introduction

Conotoxins, disulfide-rich peptides derived from cone snail venom, exhibit diverse biological activities and structural variations, leading to their classification into
distinct subfamilies[1]. Each subfamily can target various pharmacological receptors. Due to their pharmacological significance, synthesizing these peptides is
appealing but complicated by the presence of multiple disulfide bridges. Developing versatile chemical synthesis strategies for these compounds is essential to unlock
their full potential[2]. In this work, we compare the results of three folding strategies applied to the unusual AdIlIIB conotoxin, which features a single amino acid
separating the fourth and fifth cysteine residues.

_Conotoxin_|_Cone snail species | ______Sequence_____Loop m/n/o_|__Disulfide P

AdIIIB Conus adamsonii KGCCSGVT—CPIYWKNVNICRCC—x 4/9/1 This work
CnIIIF Conus consors —~RCCGEGASCPRYFRNSQICSCC—* 5/9/1 ND 3]
MIIIJ Conus magus ZKCCSGGS—CPLYFRDRLICPCC— = 4/9/1 ND 4
SIIID Conus striatus — —CCGEGSSCPKYFKNNFICGCC—+* 5/9/1 C1-C4, C2-C5, C3-C6 5]
MrIIIE Conus marmoreus —VCC—-PFGGC————— HELCYCCDx 4/3/1 C1-C5, C2-C4, C3-C6 [6]

Table 1 : M1-branch of M conotoxin superfamily , * amidated , ND: not determined , Z: Pyroglutamate

Methodology
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Organic oxidative folding with the arrangement defined based on a literature survey.
(Kam et al., 2024)
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Conclusion & perspective

Comparing the three folding methods for conotoxin, the most prominent findings are: 1] K.B. Akondi, M. Muttenthaler, S. Dutertre, Q. Kaas, D.J. Craik, R.J. Lewis, P.F. Alewood,
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*Non-Directed Oxidation: The isomer produced through non-directed oxidation exhibited
the highest biological activity.

*Organic Oxidative Folding: This method was faster, but it requires improvements to
simplify the purification of the cyclic peptide.

*One-Pot Regioselective Oxidation: This approach successfully yielded the desired
Isomer; however, the disulfide connectivity differed from that of the isomer obtained

through non-directed methods [8] A. Kam, S. Loo, Y. Qiu, C.-F. Liu, J.P. Tam, Angew Chem Int Ed Engl 63 (2024)
| e2023177809.
*Predictive Tools: Utilizing tools like AlphaFold to predict disulfide bond formation could be  AlphaFold structure [9] Y.M. Souf, G. Lokaj, V. Kuruva, Y. Saed, D. Raviglione, A. Brik, A. Nicke, N. Inguimbert,
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