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Zootopia 2
Gary De’Snake

Trimeresurus insularis 
（海岛竹叶青）

from www.hongkongsnakeid.com

• Viperidae 蝰蛇科

• Crotalinae 蝮亚科

• Trimeresurus 竹叶青属

Why don't venomous 
snakes get poisoned by 
their own venom?



Type I: Neurotoxic venom
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• Disrupts synaptic transmission via specific molecular targets
• Key toxins: 

• α-neurotoxins (3FTx) → nAChR
• β-neurotoxic sPLA₂ → presynaptic terminals

• Function: blocking nerve signaling, resulting in motor paralysis

α-neurotoxins binding nAChR
Gulsevin A, et.al. Toxins (Basel). 2020Gulsevin A, et.al. Toxins (Basel). 2020



Type II: Hemotoxic venom
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• Targets coagulation + vessel integrity 
• Key toxins: 

• SVMPs (Zn²⁺ 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



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

N-glycosylation shielding charge-altering mutations

Harris RJ, et.al. Proc Biol Sci. 2021Takacs Z, et.al. J Mol Evol. 2004



Hemotoxic enzymes: neutralize with serum inhibitors
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Strategy: endogenous antivenom proteins in serum

Phospholipase A2 inhibitors (PLIs) Anti-hemorrhagic factors
Small serum proteins (SSPs)

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

Aoki N, et.al Biochem Biophys Res Commun. 2007

citric acid

→ low pH
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