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Jll Type I: Neurotoxic venom

 Disrupts synaptic transmission via specific molecular targets
» Key toxins:
« a-neurotoxins (3FTx) — nAChR
« [B-neurotoxic sPLA: — presynaptic terminals
* Function: blocking nerve signaling, resulting in motor paralysis
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a-neurotoxins binding nAChR
Gulsevin A, et.al. Toxins (Basel). 2020 Gulsevin A, et.al. Toxins (Basel). 2020 3
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Type ll: Hemotoxic venom

« Targets coagulation + vessel integrity
« Key toxins:
« SVMPs (Zn* metalloproteases) — Capillary Collagen Type IV
« SVSPs (serine proteases)
PLA2 — cytomembrane

Oliveira AL, et.al. Nat Rev Chem. 2022 Gutiérrez JM, et.al. Toxins (Basel). 2016 4



Jll Neurotoxins: modify the receptor

Strategy: target-site resistance (reduce toxin binding, keep receptor function)

Rl RZ ( R3)

\ Man/

1,4
(GleNAc p1,4) — GleNAc
Bl1,4
(Fuc a1,6) — GlcNAc¢
LTX
%* % %
181 - =S - [— --— - 205
YRIGFWH|SIVIN|IY|ISICCILDTP(YLDITYHTF
-|=|- W K|=|W|=|F|=]-|= =|P T - =|= = = = = = = =

Alligator sinensis

Indorvphlops braminus
: Anilios biturberculatus

Corallus hortulans
Boa constrictor
Malavopython reticulatus

Python bivitattus

e A spiclites melanocephalus

Acrochordus granulatus

_: Azemiops feae
Crofalus horridus

Ahaetulla prasina
Boiga irregularis
Philodrvas baroni

Ervthrolamprus poecilogyrus

Pseudaspis cana
Psammophis mossambicus

e Madagascarophis ocellatus

Macrelaps microlepidotus

N-glycosylation shielding

Takacs Z, et.al. J Mol Evol. 2004

Atractaspis bibronii
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Il  Hemotoxic enzymes: neutralize with serum inhibitors

Strategy: endogenous antivenom proteins in serum o on o

A
o ) HO OH
Table 1 Snake blood PLA, inhibitors in the alpha structural 100 m - RN IOW p H
class (sbaPLls) I o OH
Family, species Common name Reference
or subspecies 80
citric acid
=
Elaphe climacophora  Japanese ratsnake [26] Z g0
(]
Elaphe quadrivigata  Japanese four-lined [271 %
ratsnake a
@
Viperidae 2 #
Bothrops alternatus Urutu (Portuguese) [15, 3173 [23]
Bothrops asper Fer-de-lance, Terciopelo [62] 20 —
(Spanish) EE 1Uﬂ ¢
L
Bothrops erythromelas Caatinga lancehead [23] 0 =
Bothrops jararaca Jararaca (Port.) [23] 10 20 30 40 =
" Chinese MSF (wg/mi) ﬁ
Bothrops jararacussu  Jararacussu (Port) [14, 23] B o
Bothrops moajeni Brazilian lancehead (6] o
Bothrops neuwiedi Jararaca pintada (Port.) [23] 'g o0
Cerrophidion godmani  Honduras montane [21] g
pit viper o
Crotalus durissus South American rattlesnake, [23] =
terrificus tropical rattlesnake £
= | 1 1 1
Gloydius brevicaudus  Short-tailed mamushi, [19T%, [63] e 0
Japanese or Chinese % 1 2 3 4
mamushi, -.: ssp {I-IM:l
Lachesis muta South American [23] o
bushmaster
Protobothrops Habu [25, 64, 65], [66]°
flavoviridis

Protobothrops elegans ~ Sakishima habu [41]

T BNl Small serum proteins (SSPs)
Phospholipase A, inhibitors (PLlIs) Anti-hemorrhagic factors AokiN, et.al Biochem Biophys Res Commun. 2007

Campos PC, et.al. J Venom Anim Toxins Incl Trop Dis. 2016 Aoki N, et.al Toxicon. 2008 6
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