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We are witnessing the beginning of a scientific revolution in the 

development of new drugs, which will likely be equivalent to the 

use of RNA in the creation of vaccines. One example of this 

revolution: thanks to artificial intelligence, we have managed to 

create protein fragments that bind to components of several 

snake venoms and block their neurotoxic effects. 

A recent New York Times article recounted the rather incredible story of a 

Wisconsin man who set himself the goal of becoming immune to 

venomous snakebites (1). To achieve this, he deliberately injected himself 

over 600 sublethal doses of venom from 16 highly dangerous snake 

species over the course of 18 years, including members of the elapid 

family such as the cobra, black mamba, taipan, and knorr, and tested his 

immunity to these venoms by subsequently allowing himself to be bitten 

by these snakes over 200 times. 

A recent analysis of the blood of this hyperimmune individual identified 

two classes of monoclonal antibodies that neutralize a broad range of 

neurotoxins present in these venoms (2). 

When combined with varespladib, an inhibitor of another component of 

venoms that destroys cell membranes, these antibodies appear to provide 

complete protection against bites from the 19 most venomous snake 

species on the planet (2). Given that bites from these snakes are 

responsible for approximately 100,000 deaths worldwide each year, the 

invention of a universal antivenom could have very significant 

repercussions. 

THE ARTIFICIAL INTELLIGENCE REVOLUTION IN 

BIOCHEMISTRY 

Another, more scientific (and much less risky) approach to developing 

antivenoms is to harness the power of artificial intelligence (AI). 

Some current forms of AI, such as conversational agents (chatbots, like 

ChatGPT), are controversial because, while they allow tasks that would 

take a human several hours to complete to be performed in a flash, they 

also open the door to a host of problems such as plagiarism, 

misinformation, fraud, and even the creation of completely false 

information (the famous AI-generated hallucinations). 

In biochemistry, however, there is no controversy: AI is by far the most 

important scientific breakthrough achieved in recent years. Because, unlike 

DNA, which always has a double helix structure, each protein has a very 

precise three-dimensional configuration, with the structure of protein 

enzymes dictating their function. 

To develop drugs that inhibit these functions, we must therefore 

understand very precisely how the protein is folded in space, which is 

infinitely complex. 

AI comes to the rescue, thanks to the development of a machine learning 

system called AlphaFold, which is capable of predicting the three-

dimensional (3D) structure of proteins. 

To grasp the magnitude of this achievement, which was recognized by the 

Nobel Prize in Chemistry last year, a typical protein can theoretically 

adopt a staggering number of configurations, on the order of 10300, so 

much so that if each of them were randomly tested at a rate of several 

million trials per second, it would take longer than the age of the universe 

to determine the correct configuration. 

However, using machine learning systems like AlphaFold, which are 

designed to learn and improve autonomously when exposed to large 

amounts of data, we can accurately (and quickly) predict the 3D structure 

of several thousand proteins. For biochemists, this is the equivalent of 

discovering the Holy Grail! 

ARTIFICIAL INTELLIGENCE AGAINST SNAKE 

VENOMS 

Some more recent variations of machine learning are also likely to 

revolutionize pharmacology by creating new proteins to block the action of 

proteins involved in several pathologies. 

An example of this approach is the design of mini-proteins that have the 

ability to bind very firmly to certain key locations in the 3D structure of 

the main toxins in elapid snake venom (3). 

This interaction appears to neutralize the neurotoxic effects of these snake 

venoms, because when the researchers exposed these mini-proteins to the 

toxins and injected the mice with a normally lethal dose, the animals were 

completely protected. 

In experiments replicating a snakebite, the researchers administered the 

same two mini-proteins 15 minutes after injecting lethal doses of toxins, 

and all the animals survived. 

It is also interesting to note that these mini-proteins are very stable and 

therefore would not require refrigeration, unlike monoclonal antibodies, 

which are very fragile. This property could prove crucial for their use in 

tropical countries, where snakebite-related deaths are concentrated. 

Knowledge of the three-dimensional structure of proteins is a key element 

in the development of new drugs in all sectors of medicine, because the 

majority of drugs are molecules that target proteins, such as enzymes, 
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these essential catalysts of the living world, veritable nanomachines that 

perform, at the molecular level, the essential functions needed to maintain 

vital functions. 

The AI revolution in biochemistry is underway, and there is no doubt that 

in the coming years we will see an avalanche of new therapeutic avenues 

that stem directly from this yet another example of the inventive capacity 

of human genius. 

(1) Mandavilli A. «Universal antivenom may grow out of man 

who let snakes bite him 200 times». New York Times, May 

2nd, 2025. 
(2) Glanville J et al. «Snake venom protection by a cocktail of 

varespladib and broadly neutralizing human antibodies». Cell 

2025; S0092-8674(25)00402-7. 
(3) Vázquez Torres S et al. «De novo designed proteins 

neutralize lethal snake venom toxins». Nature 2025; 639: 

225-231. 

Y
o
u
 f
in
d
 t
h
e
 c
o
n
te
n
t 
o
f 
th
is
 c
o
lu
m
n
 u
se
fu
l?
 M

ak
e
 a
 d
o
n
at
io
n
 a
t 
h
tt
p
s:
//
w
w
w
.r
ic
h
ar
d
b
e
liv
e
au

.o
rg
/ 
to
 s
p
e
e
d
 u
p
 o
u
r 
re
se
ar
ch
 

 

Y
o
u
 fin

d
 th

e
 co

n
te
n
t o

f th
is co

lu
m
n
 u
se
fu
l? M

ake
 a d

o
n
atio

n
 at h

ttp
s://w

w
w
.rich

ard
b
e
live

au
.o
rg/ to

 sp
e
e
d
 u
p
 o
u
r re

se
arch

 
You find the content of this column useful? Make a donation at https://www.richardbeliveau.org/ to speed up our research 

You find the content of this column useful? Make a donation at https://www.richardbeliveau.org/ to speed up our research 


