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Cone Snail Diversity
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Fig 1) Diversity and distribution of cone snails. Cone snails are found in all tropical areas of the world, though are es-
pecially abundant in the Indo-Pacific and Philippine regions (3).
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14 Cone Snails
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16 Concerted Discovery
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Fig 2) Classification of cone snails based on their diet.
The three main groups of vermivorous,
molluscivorous, and piscivorous (8).
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Fig 3) A: Some species of fish-eating cones; Left to right: Conus striatus, C. geographus (highest in the figure, 130
mm for analogy), C. tulipa, C. Magus, and C. catus (bottom, right). B: Molluscivorous cone species. Left to right:

C. textile, C. omaria, C. aulicus, C. marmoreus (tallest 90 mm). C: Vermivorous cone species. Left to right:
C. capitaneus, C. leopardus (100 mm), C. vexillum, C. miles, C. litteratus.
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Fig 4) A) General anatomy of the venom system of a cone snail. These predatory snails have created a complex
venomous system that combines specific organs, including the proboscis, the radular sac, the venom duct, and the
Muscular Bulb; B) Crosswise sections of cone shail venom duct. The left panel is stained with periodic Acid-Schiff

(PAS) and the right panel is dyed with Gomori trichrome (muscle fibers as red, collagen spots as green, and nucleuses
as blue/black colors)
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Fig 17) Purification of S-RVIIIA by reverse- phase HPLC. (A): Fractionation of crude venom extract was washed
using a semi-preparative Cis column with a gradient of 0 to 60% B90 solvent (0.085% TFA in 90% ACN) for 120
minutes at a flow rate of 5 ml/min. The arrow symbol indicates the fraction containing RS-RVIIIA; (B): reWashing
the indicated fraction with a flash in step A, using a Cis analytical column in 20-35% B90 solvent for more than 45
minutes with a flow rate of 1 ml/min; (C): Wash the bioactive fraction - marked with an arrow in B - with a gradient
of 20-50% B90 over 30 minutes with a flow of 1 ml/min; (D): Further fraction purification - indicated by an arrow in
section C - with a gradient of 20-60% B90, over 20 minutes at a flow rate of 1 ml/min; (E): Re-perform the fraction of
part D using the same flow and gradient (89).
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Fig 28) Some structures, and sequence and mass properties of some 8-conotoxins (Source: UniProt).
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Fig 29) Some structures, and sequence and mass properties of some k-conotoxins (Source: UniProt)
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Abstract

A surprisingly large number of sea snail species are venomous. Cone snhail venoms are produced in a lengthy
tubular duct from a complex venom gland and form a cocktail of many toxins, particularly conotoxins which have
high potency and specificity for their target specific receptors. They inhibit various channels, neuromuscular
receptors or hormones of the victim, and interfere in the transmitted signals of the prey, or dissuade predators.
Cone snails have an amazing ability to quickly convert between two different types of defense-evoked and
predation-evoked venoms in response to defensive or predatory stimuli. Various conotoxins and conopeptides
such as a-conotoxins, c-conotoxins, ®-conotoxins, p-conotoxins, y-conotoxins, T-conotoxins, 8-CONOtoxins,
k-conotoxins and conkunitzins, conantokins, contryphans, Acl conotoxins, conoinsulins, granulin-like
conotoxins from conoides; augerpeptides derived from the venom peptide family Terebridae; turripeptides from
the venom peptide family Turridae; crassipeptides venom peptides from Crassispirids; clathurellipeptides from
venomous micro-conoides Clathurellidae, and other toxins such as RFamide peptides and endogenous
neuropeptide-like peptides such as conopressins, as well as contulakins have been found in cone snail venoms,
which have demonstrated remarkable biological and pharmacological functions. Given the approval of some
conotoxins, such as the analgesic medication ziconitide (Prialt®) in clinical trials as well as their biomedical
potential, current research has focused on these toxins. The use of integrated venomics approaches has
dramatically accelerated the detection of conotoxin sequences. It is anticipated that a better understanding and
identification of conotoxins and other toxins derived from other sea snails will lead to their use for the treatment
of diseases to which humans have succumbed.
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