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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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4 Cone Snails
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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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Muscular Bulb; B) Crosswise sections of cone snail 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 7) Two-dimensional (a) and three-dimensional (b)
and sequence (c) of a- conotoxin MII. (Source : Uni-
ProtKB - P56636- (CA12_CONMA).
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Fig 8) The three-dimensional structure of a-conotoxin
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length: 41 (Source: UniProtKB-K4RNX9)
CA1B_CONTE).
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Fig 9) The HPLC chromatogram (A); and mass spectroscopy of a-conotoxin TxIB (B). The amount of TxIB detected
by HPLC was insignificant, and its retention time (tr) was about 11.12 min. The HPLC analysis was performed by a
Vydac Cis column (5 pm, 4.6 mm x 250 mm). Purification was performed using a gradient of 10- 30% solvent B for

up to 30 min (solvent A: 0.1% trifluoroacetic acid (TFA) in Hz0, and solvent B: 0.05% TFA in ACN 90%. The calcu-
lated mass of TxIB by MS analysis was 1738.68 Da (142).
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Fig 10) 3-D structure (144), and sequence of the a-conotoxin Regll A (Source: (CA12A_CONRE( UniProtKB - P85013).
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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 C1g 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 19) The ribbon structures of KTM (left to right), at zero, 25, and 50 nanoseconds in molecular dynamics
simulation (A); sequence of the KTM and its comparison with a-CTx MII sequence (B).
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Fig 20) A: Purification of s-conotoxin-GVIIIA from C. geographus venom in three steps by RP- HPLC (up, middle
and Down chromatograms) (left); Pure bioactive peptide (indicated by the arrow, down chromatogram), under
chemical sequencing and mass spectrometry (right); B: Brominated tryptophan and hydroxylated derivative of

tryptophan in o-GVIIIA (88).

Slides sl 03 mS b dapS 58 S-0 A oS 55 55 55~
)l Lfi’i JUJJL;O ealae! LS)“}J)-:-’}))-’ Lsst:"’ L;La%fjs )\ go ob\ybyb BE gLaWS}Sf}S—(D
Pl S S8 S ol S Shs St (FF) wleds wlbs a5l 8

152 C, aeographus
153 w-conotoxins

http://bpums.ac.ir


http://bpums.ac.ir/

OFY / 2l sl 558 gumS 5

C)b&a.ﬂ"‘_ﬁ?u

bz sl el ools s S N- ¢ ands

(55 5 70) Loed Lo
57 b e SIS 5 S 5l 6y o s
Spdome Sip 5 Slidss glas 8 gl p 1 ol
St plie 4 oliws Gl Jyene [ sba A8
M5y elesd 2w By o 3l deday ol
ol Sy Oy Glaptems 53 Sy
el 56 Ay e b Sl et R 335
My pbsl Gos i Kosss 2 «(SPPS)
oo ol OVY) Al o e 55858 3L5 zolie
S oo Joo e S T B slady i )
330> 3l LS 5568 op Fedd antlil o5 Ll
&l SPPS Wiles 185wl dond (Lle Ve
Sl 5100 cl il SLIS Lol W s
SPPS L 55 5t SlaienS 5555 1 S8
Opeas GVIA  (pSssis-0 5l Olg e
A5 53 V) 5 ol parnlS JUE slaeaisS L
o Ol O SISl Ol bt 55 S S5
M E coli ;3 &8 sladsy rofs > B
5 ot sl b ey (pl e o
IS 5 Jonsls gloos 5 Sy 0 OT ez L
5SS dar b5 (W) 'Y galadl plox! sl 4
O35 o kalS vty sl s (6 Gladsy LSS
Olz Al 3525 COVO) IS Ll L2l By g Lo
Jol SlaiSon b hamen 5> S S sladny
e s Osmen (OVF) Ol it 5 585
OB L (WA 'Y S 95555 ((OVY) 553l o
Obsee glad e 51 eslizad L (V) 51,ail 5 =S
Sl o Sl @S S WS

3,505 el Sudbge 31 OAY) ol

%6 Inclusion Bodies
157 thioredoxin

gl bl jba Ol ol Lol (S5 55k
Slee b3y 4 ele> Ca?* gladUlS i ke

(1F4) 1S
ol (gilu el diny S S MV S 55 55 S-
boisn 03 i) camse Sl S w5sS
2 WS S s dpe sy sl opl (T JS2) 53 8 s
CDNA 08 & 5l eds pwie Jls el
b 3101 L bl s 40 (PA) Ld Lasiie
U5 b bS5 558 s ¢ Kbl 5 S 8
eeolzel Gl dledsl JiSe glacs , Olsea
4 e booged LS ghay glag,ls IS 5 s
S5 Gaaly Sy sladUls Chel b S 55 S oS
L 353 gla oS faas asdllas ol By clas
b Syse Sl clem ol am s (W) 5y ikt
2SS ol el ol et L FDA
(o dedd g Gl pals Dlpear Yoo Bl
1l 35 als ol (V) 288 15 b s
S 5550 el VIVIE S50, 5 S, FDA
oS U olaml s MVIIA
o3 S 05 ale S Ll b5 (Ca2)N- ¢ 5
bl 51 L(PA) das o 3 G 3590 |y perndS JUIS
lad 5o Jsl a2 N- 5 S SladUlS &S
S FE S0 3 Mas Llodd w3y mlow i
5 338 e e JE g 4 e MVIIA
3 cteab s mdl (b s Aty nl a2
S5 s )l S o5
Jls sl olas e gde MVIHA S 5 55 S~
e Gl 3 ladiy S el 3 Slee
B0 Gl oo 4y plasl ek,
S & ds F jasein 5 Ll o SWS 550550
154 Prialt

1% Solid Phase Peptide Synthesis

http://bpums.ac.ir


http://bpums.ac.ir/

\fu‘s;,,si/oa,w/c,u{,wdu g b /0%

OLes 5 (Xia) L) law s 51,0000 =S 055008 50 MVIHA 5555-0 g .col o35 065U
Jbeﬁw\@b)‘n)u@|&a}-bg(\/\\> LL;.ZM wﬂ}ﬁ&iq\}.&m d}.lm O pod
)g;> Ki
" W
5 /_;:\\//NHD?/:\\?\“:\#:
~— o= BN >7:, > v
HDE\‘#/N'.}_N ) (ﬁ " Z ot
g e L2 %}\
SA N;}@; e
e enbarai
i %H :Njf.:;ﬂ
< o]
MKLTCVVIVA VLLLTACQLI TADDSRGTQK HRALRSTTKL STSTRCKGKG S
AKCSRLMYDC CTGSCRSGKC G
4 S Jsb
VOAV Ba) Jiy o~

S-S $5S -0 (&) ‘.;')’ 5 Shmaw 5 () (VS;L C.,.a) Sl 53 sla bl (V) Ji..ﬂ
(UniProtKB- P05484(017A_CONMA) :@;A) (Ziconitide, Prialt®)MVIIA.

Fig 21) Two-dimensional (Source: Pubchem) (a); three-dimensional structures and sequence (b) of w-conotoxin
MVIIA. (Ziconitide, Prialt®) (Source: (017A_CONMA) UniProtKB- P05484).

)b \Y’ &:a.dz.;jﬂ )b k)fﬁ,j)i 45 A:».w\ o.,\,:r u"‘“;*“ )l‘)}€)5 Ls]éjfu ‘U}?)‘(D'MOVIB}(D'MOVIA

(ol Sl eIl ¢l @-MoVIB s o-MoVIA a5 (VY JS5) (iluliz " 6, S sn s S

CL S 5850 55 (3, Skas Bl I ax S Sl Cav2.2 cladlls (g3, sbas Lol 45 ws 8
(AY) el (V) dlal oo slge g 08 Slalllas
K24

o il

(DAY x20) @-MOVIB:()) (UniProtkB - AOA3BAE129(016A_CONMB) :r20) -MOVIA (sls bl (Y IS0s

Fig 22) the structures of ®-MoVIA (source: (O16A_CONMB) UniProtKB - AOA384E129) (a); and ®-MoVIB
(source: 87) (b).

158 Conus moncuri

http://bpums.ac.ir


http://bpums.ac.ir/

OFF / 2Ly sl 58 gumS &

C)b&mk‘,‘;:m

(7N L) O-MVIIA S 5555 s 5
5556 03 B FDA Lo« 5 i 51 o
Fob il b Obys 4 a8 SGhlen dd e
5 s ol 20l (S LS Oleys | s
o S pl b LOAY) 30 ssdems | OF (Sl
A Al S S5 0 £33 s (5 5
SN L pl by s Colda S Sl S)lse
Sy Mt 5SS b L 35 0-CVID Qi3
G2 CVID - S1e(YY IS2) as b Lleslls
(AM336 AMRAD) .55 uysS 5l ol
SCaV2.2 & & e o, Solssl -MVIIA & s
Bl pde Js o bl il 28 Sl olse
lasl s 5 gladleys anw s s ool
e i a 56 50 e b sl olells

(YAD 5 \A¥)

MKLTCVVIVA VLLLTACQLI TADDSRGTQK HRALRSDTKL SMSTRCKSKG
AKCSKLMYDC CSGSCSGTVG RCG

\a

VYVYA

C107H179N35036S7

YVOF/Y

JUsl s (VGCO) sy apedS sladUls
5 g B e b3 (IS 5 ane s
Sledis Laws b bekiS )l o el opl KL
Oloys sl Ao slagls Olyeas w315 0 VGCC
ok OAY) ol ann s SSLs,8 200
VGCC bl glacus ST s 55 6 S-0
555 sadae 5315555 e 5 5 aes PIQ LN ¢
355 sladde o \Mb,j}ﬂ;;il-’* L s Lol s s
Sl Gty amw s LS e s SSLsL 5
Ll ws,e L o (@MVIIA)
Ul 5 Sleys syl b 5l bS5 s S-o
s WS 5 g S NS n S8 5208
5 SAR (580 G s s s S
VGCC (bS5 550 s iSes 5 5Ul

O 3 8 s ol ssbes

kS
L
0

[

N S S W
JﬁJﬁ'%@ Jul.iﬂ:ﬁ_w\lul,'ﬂ]-‘" W -
| e

WL
A

1

S
S dsk
Da) Ji5 o~
e st
S5 035

LG5I CVID S 558 -0 (&) S5 s a5 (D <('_¢<.7LI c»a) G s sl (VY IS
(UniProtKB - P58920(016D_CONCT) )

Fig 23) Two-dimensional (source: Pubchem) (a); and three-dimensionality structures and sequence of (b) w-conotoxin
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Abstract

A surprisingly large number of sea snail species are venomous. Cone snail 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, d-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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