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Introduction

* |n September 2023, WHO estimated 1.8-2.7 million snake envenomation cases annually, causing 80k-138k
deaths.?

* Antivenoms, composed of venom immunized animal IgGs, are the only available treatment but have
limitations.

* Research is exploring alternatives like ADDomers?, nanobodies, and monoclonal antibodies?.

* Assessing antivenom efficacy in vitro through Antivenomics remains essential.

*  No major advances in Antivenomics have been made since 2017.

* We are developing a novel technique using magnetic beads to reduce the consumption of antivenoms and | *
venoms. In addition, Biolayer Interferometry is used to define the apparent dissociation constant (Kp) ) .};’ ‘

* This methodology uses Echis romani venoms against EchiTabG, a monospecific whole 1gG antivenom for
Echis ocelatus that shows cross-reactivity with Echis coloratus venom. Midtgaard, R. RepFocus - 4

BLI

of the Reptiles of the World. :

Magnetic Beads

Washing Antibodies Antibodies

Activated | |
Venom Biosensor | buffer ; association - |dissociation
Antivenom i i » :'__t' i ' '
incubation R —
oﬁ/bo
A Association —K__
Protein G g Identification | | |

Quantification
Tosylactlvated
o

~ e e s e

Antwenom . Baseline : 5 ' Dissociation—K
incubation | | : |
Venom : : . |
— : | | |
incubation | : | :

| 1 - [} | »
Time (s

Results & Discussion
Shotgun Proteomics

Binding (nm)

Biolayer Interferometry

Echis romani crude venom

1.08E+09 Association i Dissociation
2.03E+09 1.51E+10 II‘ o e } ) T T
o j'/- i
o |
0.00E+00 5.00E+09 1.00E+10 1.50E+10 2.00E+10 2.50E+10 | g
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________| : v,"“ L i . gy ey = N S s, Dacern, shednndf
© 1.40E+06 Protein G 293e+05~_ /3.77E+05 0.2- ] i
RO :ic /o~ g A
-C:) ’ ’/,/ M_'_" I ———— Te——— T e e O e R AP o o
- 4.TTE+05 ol
§ 0 I 2(I)0 I 4(;0 I 6(|)0 I 8(I)0 I 10|00 I 12IOO I 14|00 I 16I00 I 18|00
g 1.05E+07 2.69E+06 Time (s)
O
0.00E+00 5.00E+06 1.00E+07 1.50E+07 2.00E+07 2.50E+07 300e+07 || Ko™ (M) | Ky" error |k " (1/M.s)| k" Error | Kk " (1/s) | k. error R2
O Tosylactivated 103E+08~_ -1.85E+07 5.11*10°10 | 4.24*10°12 | 5.29*104 68.1 2.70*%10> | 2.22*10°° 0.9993
o)
O 1.96E+09 2.66E+08 “
= - - * . . . .
£ * The K, was determined using a 1:1 binding model.
L
5 420E+07~ ~-42E+06 * Although this model typically describes the interaction between one binder
< and one ligand, it fits our system particularly well.
O
0.00E+00 & 00E+08 | 00E+09 | E0E+09 > 00E+09 ,s0esqo | ©  Therefore, the 1:1 model was used to describe the apparent dissociation
* Relative quantification was performed using the three most ions from the tryptic constant between one antivenom (EchiTab G) and one venom (Echis romani).
digestion. * The apparent dissociation constant (K, = 5.11 x 107° M) is consistent with

Next step
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* Significant differences were observed between Protein G and Tosylactivated beads,
likely due to differences in IgG orientation. @

Intensity

* A higher toxin diversity was captured using Protein G magnetic beads.
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* |n addition, SVMPs appear to be captured almost exclusively through specific LC BLI LC-MS/MS
interactions fractionation measurement identification

* The control suggests that a substantial proportion of the detected PLA s are
Involved in non-specific interactions.

* In contrast, a significant fraction of PLA,s is also captured specifically.
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Conclusions

* The combination of Antivenomics and BLI| offer deeper insight into Venom-Antivenom
Interactions particularly in terms of affinity, diversity and recognition.

* |n addition, these two methodologies allow the use of less medicaly relevant compounds

and could be applied in routine quality control. The authors want to thank the Belgian F.R.S-FNRS for the fundlng of the FRIA grant awarded
by the French community of Belgium
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