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action potential

Inhibit specific signals in cellular communication

Characterization of snail peptides in the neuronal circuit 
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* Pain

* Cancer



Cones Terebrids Turrids

Venomous marine snails: Conoidean Superfamily



Terebridae Venom Evolution



Tropical Deep Sea Collections



Puillandre and Holford, 2010

Traditional Venomics

Size + Quantity Evolution + Diversity 



Phylogenetic

Validated Databases

ProteomicTranscriptomic
V

e
n

o
m

ic
S

n
a
il

P
e
p
ti
d

e
D

is
c
o

v
e
ry

Verdes, et. al. (2016) Toxins



Science Forward-McCaulay



vb=venom bulb, vg=venom gland, rs=radular sac, p=proboscis.
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Cone Snail Venom Apparatus 

Miller (1970)



Sister group: Clade A  (T-II)

Clade B: Oxymeris (T-I)

CladeC: Terebra (T-II)

Clade D: Hastula (T-II)

Clade E: Myurella (T-III)

Holford, et. al. (2009) Mol. Biol. Evol.



Castelin, et. al. (2012) Mol. Phy. Evol
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Gorson et. al. 2015 



Transcriptomic sequencing and de novo assembly of Terebrid Venom

Gorson et. al. 2015



Venom peptides expressed as single genes

Signal sequence Pro region Cys-rich Mature toxin

Conserved 



Gorson & Holford (2016) Int.Comp.Bio.

From genes to 

function



Teretoxins Distinct from Conotoxins

Teretoxins

Conotoxins

Putative 
T. anilis
venom 
peptides

Gorson et. al. 2015 
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Teretoxins Distinct from Conotoxins
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Gorson et. al. 2015



Gorson et. al. 2015 

(i) independent lineage (≥ 70 
bootstrap & ≥ 90 posterior 
probability)

(ii) >60%sequence identity within 
the superfamily

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



Proteomic Discovery and Characterization of Terebrid Toxin Tv1
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Anand, et. al. (2014) PlosOne



Tv1 kills cancer cells 
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Tv1

peptide liver cancer liver cancer



Gila monster 
(diabetes)

Cone snail
(pain) 

Chinese red-headed centipede
(pain)

Brazilian lancehead snake 
(hypertension)



VENOM evolution is convergent 

-Omics technology expanding 

reach to small

Gorson & Holford (2016) Int.Comp.Bio.

-Scaffolds that work

-Evolution of rapidly evolving 

genes



Science Forward-McCaulay

From Mollusks to Medicine



Integrated Roadmap to Identify Novel Venom Peptides

Phylogenetic

Genomic + Transcriptomic

Proteomic

Structure + Function

Verdes, et. al 2016



Merci Beaucoup @ Philippe Bouchet & Malaco Team! 
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