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Characterization of snail peptides in the neuronal circuit
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Venomous marine snails: Conoidean Superfamily

Cones Terebrids Turrids



Terebridae Venom Evolution
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Tropical Deep Sea Collections
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Traditional

- Size + Quantity

Puillandre and Holford, 2010



Venomic Snail Peptide Discovery
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Proboscis




Miller's| Clades
type

Sister group: Clade A (T-H)- é
Clade B: Oxymeris (T-1) L e

CladeC: Terebra (T-II) ‘
Clade D: Hastula (T-II) . L= ‘
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O 0: absent
M 1: present

Venom gland

Castelin, et. al. (2012) Mol. Phy. Evol
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Oxymeris maculata

100  Oxymeris crenulata
_| E Oxymeris dimidiata

Oxymeris areolata

99 Cinguloterebra triseriata
4‘% Terebra laevigata

Cinguloterebra jenningsi

Oxymeris chlorata
| 86

100

100 Triplostephanus anilis
Terebra tricolor
92I Terebra subulata
Terebra guttata
71 | Cinguloterebra fenestrata
Cinguloterebra fujitai

Hastula hectica

99

84|

Hastula strigilata
Hastula penicillata
83 Hastula albula
Hastula solida

Clathroterebra poppei
Strioterebrum plumbeum

_1_02_: Terebra textilis

Terebra succincta
Mthroterebra fortunei
Terebra trismacaria
Strioterebrum arabellum
Myurella columellaris
Myurella undulata
Myurella paucistriata
Myurella kilburni
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Myurella flavofasciata
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Harpa sp.

Gorson et. al. 2015



Transcriptomic sequencing and de novo assembly of Terebrid Venom
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Venom peptides expressed as single genes

Conserved

Signal sequence i Cys-rich Mature toxin




Radular Sac Venom Gland

From genes to Venom Bulb
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Teretoxins Distinct from Conotoxins
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Proporition of Toxins
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Teretoxin Venom Diversity
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(i) independent lineage (= 70
bootstrap & > 90 posterior
probability)

- (ii) >60%sequence identity within
— " the superfamily

(iii) pattern of cysteines different
from the sister clade.

Gorson et. al. 2015



Proteomic Discovery and Characterization of Terebrid Toxin Tv1l
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Tv1 kills cancer cells
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Comparison of tumor volume for 7day treatment
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VENOM evolution is convergent

-Omics technology expanding
reach to small

-Evolution of rapidly evolving
genes

-Scaffolds that work

Gorson & Holford (2016) Int.Comp.Bio.
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From Mollusks to Medicine




Integrated Roadmap to Identify Novel Venom Peptides

Phylogenetic

Genomic + Transcriptomic

Proteomic

Structureﬁ Function “'CS‘Hﬂ \
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